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Analytical engineering component 
gathers, interprets, disseminates engi- 


neering know-how pertinent to electric 
utility technology. 


G-E Service Shops stand ready to repair 
equipment on a normal or emergency 
basis, and set up or consult on Produc- 
tive Maintenance programs. 


INSTALLATION AND SERVICE ENGINEERING 
assistance begins before apparatus order is 
placed and continues throughout life of the 
equipment. Geared also for emergency service, 


this organization of specialists can mean 
smooth installation, a better understanding of 
your equipment capabilities. Specialists are 
located in various G-E district offices. 


General Electric engineering and 
technological capabilities pay off in... 


ADDED VALUES FOR 


ELECTRIC 


General Electric’s investments in 
engineering, manpower and facilities 
are part of its commitment to elec- 
tric utility customers; and these capa- 
bilities are made available as added 
value features in every General Elec- 
tric product purchased. Some ex- 
amples of these capabilities are 
shown. In addition, General Electric 
offers assistance in other related areas: 
@ Electric Utility Application Engineering. 
Over 50 district and headquarters 
engineers work with utilities on 
specific system problems, integrating 
the services of other G-E components. 
@ Headquarters engineering staff of 67 
engineers studies complex system- 
engineering and economic problems 
and disseminates this information to 
utilities. Projects may cover specific 
customer problems or be of general 
interest to the industry. Examples: 
economic size of steam turbdine- 
generator units, system interconnec- 
tion, ehv technology. 

@ Product consultants are available from 
each G-E product department in the 
apparatus area to help purchasers. 


GENERAL @@ 


UTILITIES 


Experienced product specialists 
counsel customers on product theory, 
application and operation. 

All of these General Electric engi- 
neering and technological capabilities 
enable electric utilities . . . and their 
consultants to derive benefits 
similar to the following: more pro- 
ductive use of their engineering man- 
power; suggested ways to obtain 
greater returns from existing system 
investment; system planning ideas 
that may reduce a utility’s future 
capital requirements. 

For more information on how 
General Electric assists electric utili- 
ties, contact your local G-E Appa- 
ratus Sales Office. General Electric 
Co., Schenectady 5, N. Y. 301-402 
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Okonex-Okoprene 15kv primary distribution cables solve Magnolia Petroleum Company’s space problem 
and climate problem (wet and salty atmosphere) and provide greater safety in its Beaumont refinery. 


Magnolia Refinery improves voltage regulation, 
beats humidity with Okonex-Okoprene cables 


The giant 1,500-acre Magnolia 
Petroleum Company refinery, located 
on the broad Gulf Coast Plain, 
generates and uses 900,000 kilowatt 
hours a day, more than its neighbor- 
ing city of Beaumont, Texas. A 
cable breakdown here could cause 
costly damage to equipment and the 
material in process (more than 400 
oil products are manufactured). The 
entire cable system must serve 
Magnolia’s round-the-clock opera- 
tion without interruption in the face 
of the high moisture-saline content 
of the air, plus the chemicals and 


intense heat used at many of the 
processing units. 

For the 15kv primary aerial loop 
distribution system, Magnolia’s en- 
gineers selected shielded Okonex- 
Okoprene cables. These butyl-base 
insulated, neoprene-sheathed con- 
structions saved space, eliminated 
safety problems and provided im- 
proved voltage regulation far su- 
perior to previous open wire con- 
structions and other insulated cable 
constructions studied. In addition, 
their excellent moisture, heat and 
corrosion resistance were important 


assurances of maximum service life. 


Okonex-Okoprene, in 3,000 to 
15,000 volt constructions, was also 
used for trunk feeders to and from 
substations, tie lines and motor leads 
installed both aerially and under- 
ground. 


To help you specify the optimum 
cable for your important power and 
control cable needs, contact your 
Okonite representative or write for 
the free Bulletin EW-1117, ‘““How to 
choose insulated cable,’’ to The Oko- 
nite Company, Passaic, New Jersey. 


where there’s electrical power . . . there’s OKONITE CABLE 


6339 








In the Industry 


} 

Best Wishes, Fischer 
| With this issue of Electrical World, Fischer 

i Black ends an era in his career. And so ends 


an era in ours. 

For over 11 years, Fischer has been chief 
editor of Electrical World; for the last five, 
! he has directed all the magazine’s activities. 
Over this period, his contributions to the elec- 











\ : sale ‘ ° 
tric utility industry have been legion. 
\ a s 
We can, for example, honor him for lead- 
* ing the fight for active promotion of electric 


heating and many other loads. 

Through his personal efforts, the magazine 
during his tenure expanded its service to the 
industry by adding periodic reports such as 
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the annual Forcast, the Nuclear Power and 
the Steam Station Design reports. 

His intimate contact with the utility indus- 
try enabled Fischer to tailor the magazine to 
meet industry needs. Such departments as 
Management Newsletter, Preview of the 
Issue, and Politics and Public Power were 
developed under his direction to fill the need. 

Fischer came to Electrical World directly 
from Potomac Electric Power's executive staff. 
We think it is a tribute to his work and to 
Electrical World, that he now resumes his 
utility career in the top management ranks of 
‘Tampa Electric Co. 
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You gain extra 
clearance two ways 





It’s quite possible that the extra 12 
inches of pole-top clearance you get 


from using Varex capacitors could mean the Low height, central 


difference between using the existing pole and 


| 
paying for either a pole extension or a com- lifting eye make 


pletely new pole. JGAREX capacitors 


Then there’s the saving in installation time. 


To get the clearance for moving capacitors un- easy to install at 


der the primary and into the rack it’s often nec- 


pole top 


essary to move the primary with hot sticks. By ane 


i 
| 
using Varex units you may avoid this problem. 
You get extra clearance from the Varex 
design in two ways. Varex 50-KVAR units are 
as much as five inches lower than other brands. 
Another six to eight inches of clearance is gained 
by the central location of the lifting eye between 
the bushings. Your hook, shackle, or clevis can 
go right down between the bushings without 


any space-consuming sling arrangement. 


This is just one example of the way Varex 
designers have kept you, the user of capacitors, 
foremost in mind. It’s another good reason for 
making sure Varex capacitors are on your 


standards list. 


OHIO BRASS COMPANY, MANSFIELD, OHIO 


Hook goes down between bushings; no sling arrangement needed. 








Low over-all Varex 
height provides extra 
clearance at poletop. 
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You can get prompt help with any outside 
construction problem through your Graybar 
office. In over 130 cities there are Graybar 
offices and warehouses ready to fill your every 
need for line materials, hardware and tools. 
And through any of these offices you can get 
the help of Graybar Outside Construction Spe- 
cialists, strategically located in 19 principal 
cities, equipped by training and experience to 
give you prompt, dependable help. 


Line building can challenge the skill and ingen- 
uity of the best transmission engineers. When 
the line runs through rugged country, when the 
specifications are precise, take full advantage 
of the broad facilities and specialized experience 
of Graybar. No matter where your job site may 
be located, no matter what new requirements 
may be presented in tensions, insulation and 


-GraybaR -- 


GRAYBAR ELECTRIC COMPANY, INC 
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“Rough terrain— exacting specifications? 








Call on Graybar 


for everything you need 





erection, call on Graybar for engineering assist- 
ance as well as all your transmission line mate- 
rials and supplies. If you would like to see our 
bulletin on High Voltage Transmission Line 
Materials, and you are located in the U. S. or its 
possessions, write us for your copy. It’s complete 
with illustrations, applications and specifica- 
tions. It is free, of course. 710 





., 420 LEXINGTON AVENUE, NEW YORK 17, NEW YORK, IN OVER 130 PRINCIPAL CITIES 
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We at Pennsylvania Transformer Division, McGraw-Edison Com- 
pany want you to be aware of our ability to meet the largest power 
transformer requirements. Our advertising frequently calls attention 
to this ability by picturing plant facilities, just-completed large 
power transformers, and installations of our transformers at gener- 
ating stations. 

This time our production department (bless ’em!) has helped 
dramatize our story by completing two large Contour Design shell- 
form transformers—totaling 465,000 kva—within a few hours of 
each other. While this sort of close scheduling is not exactly routine, 
it is noteworthy that both transformers went through the plant on 
a ‘“‘work-as-usual”’ basis with no overcrowding or taxing of facilities. 

The transformer on the righthand car—the largest Pennsylvania 
has ever made from the standpoint of capacity—is a 315,000-kva 
main step-up generating station transformer for a midwestern 
utility. High voltage: 230,000 GrdY/132,800 volts. Low voltage: 
17,200 A volts. 

The transformer on the lefthand car—destined for an eastern 
utility —is a 150,000-kva load tapchanging transformer. High voltage: 
220,000 GrdY/127,000 volts. Low voltage: 69,000 GrdY/39,800 
volts, with LTC equipment for plus or minus ten percent regulation 
in 32 steps of 5% each. Tertiary voltage: 13,800 A volts. 

We'd like to quote on your next power transformer needs. Large 
or small... with or without LTC ... shell-form or core-form, 
we have the facilities and the experience to meet your 
most exacting requirements. Pennsylvania Transformer 
Division, McGraw-Edison Company, Canonsburg, Pa. 


.-.OUR 
BIGGEST 
TO DATE 





Large Power Orders Now Going Through 
the Pennsylvania Transformer Plant ... 


include units with ratings of 60,000 kva, 80,000 
kva, 100,000 kva and 260,000 kva. All are 
scheduled for completion within approximately 
one month. In addition, Pennsylvania is prepar- 
ing to build a 460,000-volt transformer for ar 


T R A N 5 b 0 R M f R S eastern utility company’s forthcoming experi- 
mental transmission lines. 





TAY 
Federal Pacitic 
developed its own 
superior bushings 
for oll 
circuit breakers 
and transformers 


Glen A. Dusch, Marketing Manager—Pacific Switchgear 
Division, demonstrates the complete line of aan rene 
hings: 69 kv, 115 kv, 138 kv, 161 kv, 196/230 


Bushings are the critical point where high voltage lines enter powerful 
breakers and transformers. Electrical and mechanical performance of 
available bushings did not measure up to Federal Pacific quality standards. 
So we undertook the development of our own, meeting new ASA and NEMA 
standards, superior in performance and more compact than the other 
designs. It was made possible by Federal Pacific developed electronically 


Top Terminal for 

Fixed Conductor 
Bushing 

Filling Plug 


Bronze Casting 


Expansion Chamber 


Coated Cork-Neoprene 
Gasket 


One-piece Porcelain 


Ground Connection to 


Embedded Ground Layer 


Support Flange 


Ground Sleeve 


One-Piece Porcelain 


Coated Cork-Neoprene 
Gasket 


Terminal and Bolting 
Flange for Fixed 
Conductor Bushing 


Nitrile Gasket 


Magnetic Oil Level 
Gauge 


Multiple Compression 
Springs 


Corona Ring 


— Conductor Rod 


Oil Impregnated Paper 
Condenser Core 


Coated Cork-Neoprene 
= casket 


‘i Capacitance Tap 
Assembly 


Porcelain Insulator 


Epoxy Resin Impregnated 
Cotton Tape 


___ Coated Cork-Neoprene 
Gasket 


Cutaway Section Showing 
Condenser Layers 


Drain Plug 


controlled equipment that provides a new and more effective wrapping of 
insulating foil and paper, new impregnation methods, and test devices 
that permit visual checking of impregnation and gas voids. As a result of 
this progress Federal Pacific builds a line of high voltage entrance bush- 
ings with hard-fact superiority to older, larger designs. Write for Bulletin 
4-610, Federal Pacific Electric Company, General Offices: Newark 1, N. J. 


FRE FEDERAL PACIFIC ELECTRIC COMPANY 


nd Contr 


10 
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The Electrical Week 


LATE NEWS ) Washington Wire . . . House passes $407.4-million AEC Appropria- 
tions Bill, $10 million less than requested by the President. Bill 
includes extra $3 million for nuclear superheater reactor .. . As EW 
goes to press, House prepares to OK Senate version of ‘TVA Bond 
Bill. Senate and House backers agreed to bypass Conference Com- 
mittee set up to iron out differences in two versions of the bill. 
House approval would put bill in final form for White House 
approval .. . EEI authorizes employment of a Washington represen- 
tative to contact government agencies on electrical problems and to 
act as liaison for electric utility industry. 


Mexico to spend $900 million to keep abreast of demand in next five 
years according to M. M. Torres, new director of Mexico's Federal 
Electric Commission. Government is counted on for $500 million. 


Federal Pacific gains control of Cornell-Dubilier by occupying four 
seats on a newly reconstituted seven-man board. Development is 
expected to increase Cornell-Dubilier sales volume, market coverage, 
and new product lines. 


GE announces development of new solid-state electronic device, 
which it claims is comparable in importance to the transistor. The 
new device is a member of the “tunnel diode” family. 


Texas Electric Service buys Burkbunett municipal for $972,000. 


Management changes . . . Idaho Power elects J. F. Emery, H. R. 
a Moore, and R. F. Ball vps . . . Mexican L&P names Gen Maxwell 
: Taylor chairman, succeeding retiring W. H. Draper, Jr . . . President 
Eisenhower nominates Dr John Williams as AEC commissioner, suc- 
i ceeding W. F. Libby, resigned . . . R. E. Mullin is new vp of D. W. 
a Onan & Sons. 


WEEKLY POWER OUTPUT—UP 9.4% (Week ending July 18), Kwhr 13,415,000,000 
Billions of Kwhr 


14.5 
Per Cent Change From Previous Year 
14.0 july 4 July 11 July 18 
13.5 } | i Total U. S. ... +17.1 +139 +94 
. | New Eng. .... +136 +65 481 
| | | Mid. Atlan. ... +127 +106 + 66 
13.0 i Cent. Ind. ... +202 +183 +118 
j West Cent. ... +146 +113 + 8.3 
| } | Southeast .... +149 +100 4+ 5.7 
; T T + 5.3 
+10.3 
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Seasonally Adjusted Index 251.6 
Week Ago 258.5 Year Ago 231.2 
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Preview of this issue 


EVENTS > The overhead-vs-underground issue was set in sharp focus in a Cleve- 
land suburb earlier this month as the Ohio Supreme Court ruled, 
in effect, that municipalities have the right to ban high-voltage lines. 
The decision said that although a franchise permitted overhead con- 
struction, it was subject to “paramount rights of the public” (p 50)... 
Public power backers urge passage of Neuberger bill to set up Bonne- 
ville Power Corporation (p 52) . . . GE’s competitors match price 
cuts on large steam turbine generators (p 53). . . Sargent & Lundy 
devise test that may lead to reduced cost for A-plant containment 
shells (p 54). 


ENGINEERING }> Deviations caused by manual execution of exact generator schedules 
can be measured in excess fuel costs, tests at Southwestern Public 
Service Co reveal (p 56) . .. Industrial oil circuit breaker maintenance 
is the subject of a workshop conducted by West Penn Power Co for 
its larger industrial customers (p 61) . . . Fiberglass components, re- 
placing steel ones on steel towers, gave Orange & Rockland Utilities 
the needed clearance for operating a 34.5 kv line at 69 kv (p 69)... 


PROCUREMENT & > Inflation is almost certain to creep slower in the months ahead. Two 
PRODUCTS reasons: Labor, in making wage demands, hasn’t been as hefty as in 


Politics and Public Power 


‘That ads seeking to educate the public on the 
private-vs-federal power controversy must be 
considered as below-the-line expenditures, 


WHAT THE FPC ECAP RULING MEANS 


Last week the Federal Power Commission 


struck another blow in hammering home the 
philosophy that investor-owned electric utili- 
ties could not include, as necessary and 
proper business expenses, their contributions 
to “political” advertising campaigns. Specific- 
ally, their ruling on the inadmissibility of 
certain evidence in a case now before them 
was aimed at the Electric Companies Adver- 
tising Program (EW, July 20, 1959, p83). 


The case, involving 76 utilities and ex- 
penditures of $863,130, is not yet over. ‘The 
examiner must now consider arguments by 
some of the respondents that the ads had pur- 
poses other than influencing legislation or 
political action. However, the outlook for 
the utilities is dim, for the commission has 
left little doubt as to its basic conclusion: 


12 ELECTRICAL WEEK 


and may not be included in the rate bases in 
individual rate cases that come before the 
FPC. 


The importance of the ruling lies not so 
much in the particulars surrounding it—after 
all, the monies involved are small and FPC 
has rate jurisdiction over only a small number 
of the utilities—but in its implecations. 

Most of the state commissions, which carry 
on the lion’s share of regulatory activity in 
this country, keep an attentive and often imi- 
tative eye on the Federal Power Commission’s 
actions. The assumption, therefore, that 
many of them will be strongly influenced by 
FPC’s ruling and will follow suit, is not at all 
far-fetched. Indeed, some states (Wisconsin 
is one) already disallow expenditures for ad- 
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previous years; and prices in electrical equipment, coal and copper 
show evidence of remaining relatively stable (p 74). 


MANUFACTURERS } Westinghouse prepares turbine expansion program to provide manu- 
facturing facilities for expected 1962-64 sales peak (p 76) . . . Allis- 
Chalmers exhibits HV motor controls on tour (p 79). 


NEW EQUIPMENT > Clamp gripper installs clamps on energized lines. It’s for use with 
hot stick . . . Load-break switch incorporates functions of disconnect 
switch and circuit interruptor .. . Disconnect switch sectionalizes 


and isolates tubular bus (p 84). 


ELECTRICAL BUSINESS }» The narrowing U. S. trade gap poses a challenge to U. S. economy. 
OUTLOOK The steadily closing difference between our exports and imports can 
be traced to such phenomenon as Europe’s economic recovery and 
lower foreign taxes and labor costs. How can domestic manufacturers 
met the challenge? For an outline of the problem and some possible 
courses of action, please turn to page 103. 


SELLING >» Metal prefab building uses electric heat . . . Fluorescent lamps with 
end-to-end lighting developed . .. Kansas P&L ads in art show (p 100). 


vertising addressed to an area of public 
or political controversy. 

Also, the decision has implications for an- 
other federal agency, the Internal Revenue 
Service, and a similar case pending before it. 
Many observers feel that a like ruling from 
IRS, this time for tax purposes, is virtually a 
certainty. 


The private utilities have only two re- 
courses once a final FPC decision is handed 
down—Congress and the courts. And neither 
is promising in the short run. 

As for Congressional action, the best hope 
lies in the fact that the utilities are not alone 
in their concern over current tax treatment of 
alleged political expenditures. The liquor 
and petroleum industries, for example, are 
dissatisfied also. 

Rep Hale Boggs (D-La.), fifth-ranking 


majority member of the tax-writing House 
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Ways and Means Committee, has introduced 
legislation which would allow taxpayers to 
deduct the cost of influencing legislation from 
their gross income. But it would be unreal- 
istic to expect this bill to get beyond the hear- 
ing stage in this Congress. 

So far as the courts are concerned, the out- 
look there is not good either. The recent 
Supreme Court decision in the Cammarano 
case—involving liquor industry expenditures 
to fight state stores—is viewed as a solid tipoft 
that the high court will rule similarly in the 
matter of ECAP contributions, if the case 
ever gets that far. 


Perhaps the best hope lies in the long-range 
shift of political power from the farms to the 
cities, when a future Congress will reduce or 
take away some of the legal advantages the 
large federal power systems now enjoy over 
the private companies. 
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Executive Reader 


14 


Managerial performance reviews fail to contribute to the development 


of management personnel; many executives feel conventional methods of 
review can do irreparable harm. A “modified theory of management” is 

a new approach based on principles and methods used by managers 

who are getting the best performance in industry and government. 

Eleven most important assumptions and features of a Motivational 
Approach to Management Development are given. Rensis Likert, 

Harvard Business Review, July-August 1959. 


How operating personnel will react under actual system conditions 


might be determined with greater accuracy during training 

programs with EVATA, an electronic visual-auditory training aid 
developed by University of Arizona faculty members for the US Army 
Signal Corps. Analysis of an answer tape provides an indication of 

how personnel being tested react to such conditions as communications 
interference, nervous tension, and heavy message loads. University 

of Arizona, Press Bureau, Tuscon, Arizona. 


Language is an inexact science of communication . .. Unless businessmen 


talk the same language as the rank and file, they are not going to get the 
public thinking about their point of view . .. What do most people envision 
when such words as ‘equity financing,’ ‘step rates,’ and ‘incremental 

demand’ or words with double meaning, such as ‘regulation’ are used? . . . 
The time is right for some elementary discussions of the meaning of 

common words. Electra’s Husband, Electrical West; July 1959. 


Tailoring manpower to the actual workload can be achieved through 


a work measurement system based on a set of standards. To be useful, 
these standards must fully describe all operations to be performed for 
completion of the prescribed job. A better approach than historical 

records to sound man-hour standards is the use of time study. Random 
work sampling is also a very useful technique. Some companies have set 
standards through use of predetermined times supplied by consulting firms. 
E. J. DeChambeau, West Penn Power Co, EEI Bulletin, June 1959. 


Reduction of deposits and corrosion in boilers and gas turbines burning residual 
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fuel oil follows injection of magnesium salts with the oil at the burner. 
Good results from use of powdered dolomite has led to investigation 

of other magnesium salts, such as magnesium oxide, hydroxide, carbonate, 
silicate (talc), sulphate, and napthanate. These are introduced into 

the path of the gases either as an oil slurry or in powdered form, 

according to reports presented at the Fifth World Petroleum Congress. 
Petroleum Week, June 19, 1959. 
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COMPANY 


APPEARANCE is one important reason for going from over- 
head to underground construction. Today, the utilities working 
with Line Material have equipment available such as this 
L-M 12 kv, 300 kva, three-phase Pad-Mount transformer to 
replace the older-style pole-mounted bank. 


| SR Seki 














ANOTHER SOLUTION to unsightly overhead banking is the 
Line Material Transclosure. Originally designed for either 
standard single or three-phase, pole-type distribution trans- 
formers, it can also be used singly or ganged to provide as 
much space as is needed for switching and protective devices. 


New Developments Continue L-M Leadership 
in Underground Distribution Equipment 


L-M Engineers continue development of new products to help utilities 


for underground distribution. 


By R. C. KIRK, Vice President 


Research and Engineering, Line Material Industries 
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As utility men know, there are growing pressures in many 
areas, to install distribution lines underground. These pressures 
come from the public, from subdividers and builders, and from 
communities. 


New L-M Developments Help Cut Cost 

Recognizing that these pressures are continually increasing, 
Line Material over three years ago, began working with utilities 
to produce equipment that would economically and practically 
solve this problem. The result is additional equipment from 
L-M which offers substantial reductions in underground dis- 
tribution system costs, namely : 


1 The Pad-Mount Transformer—a distribution transformer 
with a self-contained enclosure for terminals, switching and 
protective equipment that can be mounted on a ground-level 
pad or on a rooftop. 


McGRAW-EDISON 


find the most practical, economical solutions to the growing pressures 





2 The Transclosure — a ventilated steel enclosure, also 
mounted on a ground-level pad, for pole-type distribution 
transformers, protective and switching equipment, load trans- 
fer equipment; can also accommodate service meters and 
telephone equipment. 


3 The Power Pedestal—a stake-mounted pedestal for above- 
ground connection and termination of underground secondary 
services and secondary mains. 


Underground Distribution Headquarters 

Because of our extensive work in this field we logically con- 
sider Line Material as “Underground Distribution Head- 
quarters.” We would be happy to share our knowledge with 
you and would appreciate the opportunity of showing how 
our products can provide a practical and economical! solution 
to your underground problems. Contact your L-M Field Eng)- 
neer, Or write me direct at Line Material Industries, Milwau- 
kee 1, Wisconsin. 





Underground Distribution Headquantens 
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THE TRANSCLOSURE, assembled at the job site, being mounted on 
concrete pad. Conduit and cable have already been installed. Enclosure { 
is completely tamperproof. It is fastened to the anchor bolts on the j 
inside. Removable front and back panels have provisions for pad- 
locking. There is ample room for a standard pole-type transformer, 


THE L-M TRANSCLOSURE is a convenient, economical bridge between 
overhead and costly conventional underground. The steel enclosure 
houses L-M distribution transformers and protective equipment; may 
be ganged if desired. It is well ventilated and safe from intrusion. The 
unit is compact and inconspicuous, and in neighborhood service, 


planting conceals it completely. 


cutouts, lightning arrester, pothead and other equipment. 


L-M “Transclosure” Puts Transformers 


Above Ground for Underground Systems 


New L-M designed enclosure provides safe, convenient installation of pole-type 
distribution transformers, reclosers and other protective equipment. Also con- 
venient for load transfer control systems, and other equipment, for new subdi- 


By C. W. PETERSEN, 
Product Manager, 

Line Construction Materials 
Line Material Industries 





Today every utility is faced with the 
problem of providing underground 
service safely, conveniently, and at rea- 
sonable cost. Line Material engineers 
have for years been familiar with the 
many problems of vault construction, 
and the type of equipment needed for 
conventional underground construction. 


Extremely Flexible Design 

One low-cost answer to the problem 
is the new L-M Transclosure. The Trans- 
closure is a heavy gauge steel cabinet, 
specially designed to house L-M Round- 
Wound pole-type distribution trans- 
formers and associated equipment. It 
is shipped, and stocked disassembled ; 
assembled on the job site. Modular con- 
struction permits expanding units to pro- 
vide for any desired space. The cost of 
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intermediate side panels can be elimi- 
nated. When load growth necessitates 
larger transformers, units may also be 
expanded vertically, by installing larger 
side panels and bottom vents. 


Safe, Well Ventilated; Rainproof 
Vents provide ample ventilation, with 
baffles to prevent penetration by any 
object. Sloped roof sheds rain. The unit 
is completely safe. Removable front and 
back doors with provisions for padlock- 
ing, provide complete and easy access- 
ibility to equipment. With special mod- 
ification meters may also be internally 
mounted, with glass windows in the door, 
for meter reading without opening the 
cabinet or entering the customer’s prem- 
ises. Telephone equipment may also be 
installed in the Transclosure in a separate 
compartment with separate access door. 


Three Sizes Available 
The Transclosure is available in three 
basic sizes to accommodate a range of 
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visions, shopping centers, industrial plants, and highway lighting. 


standard transformers. Roof, base, and 
door sections are identical for all three 
sizes and are interchangeable. With 
packaged ‘“‘conversion”’ units of side 
panels and lower vents, a smaller unit 
can be changed to a larger unit. 

The cost of the Transclosure is mod- 
erate—far less than conventional vault 
construction, and less than most of the 
makeshift compromises that have been 
tried. De-rating of L-M Transformers is 
not required under all except most severe 
overload conditions. 


Will It Meet Your Problem ? 


The L-M Transclosure has solved a 
number of different problems; there are 
probably many applications not yet con- 
ceived. Let us submit detailed data. Ask 
the L-M Field Engineer for suggestions ; 
or write me for bulletins at Line Material 
Industries, Milwaukee 1, Wisconsin. In 
Canada: Canadian Line Materials, Ltd., 
Toronto 13, Ontario. 


GRAN 
Ng 
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TWO TRANSCLOSURES have been "ganged” to 
accommodate L-M automatic load transfer equip- 
ment, which includes Kyle Type S control and 
two 400 ampere VR switches. Equipment like 
this is often used in radio stations, at hospitals 
and industrial plants and similar locations where 
assurance of service continuity is vital. 


L-M POWER PEDESTAL, for use with Trans- 
closure or Pad-Mount transformer. Provides 
above-ground connection for underground sec- 
ondaries. Asimilar type is available for telephone 
service. Rainproof, tamperproof. Several styles 
and sizes. Ask for bulletin. 


AVAILABLE IN THREE SIZES 


Catalog Numbers 


L-M's NEW 
Overall Dimensions—Inches 42 x 42 x 46 high 42 x 42 x 56 high 42 x 42 x 66 high PAD-MOUNT TRANSFORMER 


5 KV through 100 KVA 


Max. Transformer Size SKV through 25KVA J 2k Vinrouth OeKya 15KVthrough 1OOKVA | A specially designed unit with locked 


primary and secondary compart- 
Packed Ship. Wt. Ea.— 510 pounds 590 pounds 645 pounds ments, available in single- and three- 
phase types, in a variety of sizes. 
Provides above-ground service for 
underground distribution. 


Effective Venting Area : , 
(total vent less screen) 125 Sq. in. 250 Sq. in. 250 Sq. in. 
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THIS 300 kva, 12,000 volt three-phase unit is installed 
at a small industrial plant. Note that the primary com- 
partment can be closed for safety when work is being 
done on the secondary. 





SINGLE-PHASE 50-kva, 12,470 grounded wye/7,200 
volt L-M Pad-Mount Transformer. Primary compart- 
ment at left is closed for safety. At right is second- 
ary compartment, with insulating barrier separating 
it from primary section. 


THIS TRUCKLOAD of L-M 
Pad-Mount Transformers 
is part of a 68-unit order 
being installed at a large 
trailer court in the Middle 
West. Quantity produc- 
tion and delivery like 
this have enabled L-M to 
make drastic reductions 
in the cost of this spe- 
cialized, highly efficient 
transformer. 











LINEMAN is about to close and lock door. 
Note the neat, compact appearance of the 
unit, which makes it ideal for residential 
subdivisions, where shrubbery can hide 
it completely. 


OTHER NEW L-M UNDERGROUND 
DISTRIBUTION EQUIPMENT 





L-M TRANSCLOSURE™), a convenient, L-M POWER PEDESTAL, 


multi-size, rainproof, ventilated steel for above-ground connec- 
housing for pole-type distribution trans- tions of buried secondary 
formers, protective equipment, reclosers, services. Removable 
load transfer equipment, etc. Provides dome; raintight; tamper- 
above-ground accessibility for under- proof, with provision for 
ground services. padlock. Ask L-M Field 


Engineer or write for bulle- 
tin on styles available. 
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Nothing Else Like It! 


The L-M Pad-Mount Transformer is available in single- 
phase through 167 kva, and three-phase through 500 
kva in all distribution voltages. 

Get complete information on how the LM Pad-Mount 
Transformer will help you simplify your underground 
construction problems. Ask the L-M Field Engineer for 
Bulletin DT8. Or write me at Line Material Industries, 
Milwaukee |, Wisconsin. 














underground 
Santa's Village, a “kiddie park’’ near 
Dundee, Illinois. Note that welded panels 
between cooling tubes and tank prevent 
attaching guys and ropes. This identical 
cabinet also a@ 500 kva Pad- 
Mount transformer for future load growth. 





New L-M Pad-Mount Transformers Are 
Practical For Underground Distribution 


Developed by L-M in cooperation with engineers of major utilities 


By A. R. WAEHNER 
Director of Transformer Sales 
Line Material Industries 


Economical underground distribution is a vital topic of study 
and discussion today by leading system-planning engineers. 
Recognizing the future developments, load-growth opportuni- 
ties, and other factors placing pressure on utilities, Line 
Material has cooperated with utilities to develop equipment 
that will help make underground distribution simpler, more 
efficient, and more economical to install and maintain. 


L-M’s Outstanding Development...One of the leading 
developments from this extensive cooperative research is the 
Line Material Pad-Mount Transformer. This outstanding unit 
has already been thoroughly tested. It is used by a number of 
utilities, including one of the largest in the country, where it 
has been in operation for about two years. It is proving highly 
successful, primarily because the design has been progressively 
developed to take full advantage of the opportunities afforded 
by newer, simpler methods of underground construction. 


Conventional or Self-Protected... The L-M Pad-Mount 
Transformer is of Round-Wound® design, available in either 
conventional or self-protected, in single- or three-phase, in a 
tank specially designed for ground-level or roof-top mounting. 
A locked door covers the primary and secondary bushings. 
It can be completely hot-stick operated. There is an oil switch 
in the primary. A stand-off insulator for primary leads, 
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to meet specific requirements for underground distribution systems. 
Provide advantages not available in other types. 


mounted in the cabinet but not on the transformer, permits 
taking the transformer out of service when desired. 


Compartmental Design . . . The compartments are so 
arranged that the primary section is completely isolated with 
a barrier of insulating material. This prevents access to the 
primary when working the secondary side. Door has rust- 
proof stainless-steel piano hinge. 


No De-Rating with This Unit... The de-rating conven- 
tionally applied to transformers in buried or semi-buried vaults 
is not necessary, because the L-M Pad-Mount is a free-stand- 
ing, above-ground unit, which takes full advantage of air 
circulation. 


Volume Results in Cost Reduction... The original cost of 
this highly specialized, highly efficient unit apparently would 
be much more than even the most refined of the buried devices. 
However, volume production has enabled L-M to make drastic 
cost reductions. The L-M Pad-Mount is an extremely econom- 
ical unit to buy and install in comparison with other systems. 


Easy to Install... Installation is extremely simple. All that 
is needed is a concrete pad, with primary and secondary 
services brought up through fibre conduit. The bushings are 
so located that no sharp bends are made in the cable, thus as- 
suring full life for the cable. 

The cabinet may be separately shipped, mounted, and wired 
when underground services are installed in a subdivision. The 
transformer may be shipped later and easily attached to the 
compartment with four bolts. 
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One Of The Many 
Features Of The 
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Power Engineers of central stations and of large 
industrial power plants visiting a Riley Turbo 
Furmace installation burning coal are impressed at 
the remarkable cleanliness of the furnace... a 
major reason why more and more Turbo Furnace 
Boilers are being purchased. Ability of the Turbo 
Furnace to remain slag-free eliminates the need for 
slag blowing equipment and sustains an efficient 
furnace performance indefinitely. 


Opposed firing into the Turbo Furnace hearth 
‘develops intimate mixing of fuel and air, rapid 
combustion at high temperature. Coals with widest 
range of ash fusion temperatures, ash and sulphur 
content, are suitable. Furnace walls stay clean be- 
cause combustion gas rises vertically out of hearth 
in uniform stratum without turbulence and fills 
entire furnace cross section. 


RILEY STOKER CORPORATION 
WORCESTER, MASSACHUSETTS 
Sales Offices 


Charlotte, Chicago, Cincinnati, Cleveland, Detroit, Houston, 
Jacksonville, Kansas City, Los Angeles, New Orleans, New 
York, Philadelphia, Pittsburgh, Portland, Salt Lake City, San 
Francisco, Seattle, St. Louis, St. Paul, Syracuse, Worcester. 


— — -FURNACE EXIT LEVEL 


FRONT WALL 
UPPER BURNERS 


FRONT WALL 
LOWER BURNERS 


FURNACE HEIGHT 


— —— — —TURBO FURNACE BURNERS 
—— -FURNACE BOTTOM 
A comparison of temperature characteristics between wall 


firing and Turbo Furnace firing. Note with Turbo Furnace 
firing (red curve) highest temperature is at furnace bottom. 
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A few of 20 Burners in a 1,550,000 lb/hr Turbo Furnace Boiler. The Riley Directional Flame Turbo Furnace Burner 
This is a 56 foot wide single furnace. is a shop assembled unit which can be equipped com- 
plete with coal, gas, oil burners and automatic gas 


THERE ARE OTHER TURBO FURNACE ADVANTAGES, T00! ignitors. Adjustable vanes direct air to control flame 


placement. No refractory is needed. 


@ Tops For Multifuels Combustion of coal, oil, gas, fluid coke, produces substan- 
tially equal furnace performance resulting in equivalent furnace exit temperatures, 
simplifying steam temperature control. 


Eliminates The Flyash Disposal Problem Reinjected flyash is removed as an 
easily handled, commercially useful, quenched slag; in some instances flyash from 
adjacent dry-bottom boiler can be disposed of in the Turbo Furnace. 


Extra Wide, Undivided Furnaces Are Possible The opposed method of Turbo Fur- 


nace firing removes limitations on furnace width inherent with other methods of 
firing. 


Less Space Required The permissable higher heat release of the Turbo Furnace 
results in smaller structures for a given capacity. 


One Level Operation Ali Turbo Furnace burners are at one operating level — 
usually common with the turbine operating level. 


Minimum Superheater Metal Temperature Variations Linear flame from side wall 
to side wall produces uniform heat release throughout the entire furnace width. 
Furnace gases rise evenly and vertically within the furnace, resulting in. a flat 
gradient of the skin metal temperatures of superheater and reheater tubes. 


A highly turbulent linear flame with long residence 
a time of combustibles results from downward opposed 
firing. Carbon loss is negligible. 


Superheater Tube Temperature Traverse—54‘ 7” 
































W 9 
Curves Plotted From Readings Taken In Tests Conducted July 22, 1958 Detain . < Pon, 
See es ve “ — a 


The cooled slag pool of a shut-down unit returns to 
molten stage when unit returns to line. Note slag dis- 
charge opening and flyash reinjection ports. 


A survey of your plant by a quali- 
fied consulting engineer could 
show ways of making sur pris- 


ing Savings in your power costs. 


STEAM GENERATING & FUEL BURNING EQUIPMENT 


21 
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Erolusive foatinen 
a thick cladding of aluminum 
a controlled atomic weld 


Give your transmission lines permanent protection 

with the new light-weight, low-cost Alumoweld 

Overhead Ground Wire—the only aluminum-covered steel 
wire with a thick cladding of aluminum and the only one 
made by the controlled atomic-weld process. 





Not only does Alumoweld have the strength of steel 

wire, but because of its 25% by area aluminum covering, it 
offers the added advantages of much higher conductivity 
and far greater service life. In fact, Alumoweld has corrosion 
resistance equal to solid aluminum wire, has one third 

the conductance, and eight times the strength. 


In Alumoweld Overhead Ground Wire, you get three 
important benefits. (1) Its thick aluminum covering 
permanently protects the high-strength steel core against 
corrosion. (2) The electrical conductance is excellent 

for relaying and for discharging lightning and transient 
currents to ground. And, (3) Alumoweld’s high strength 
permits stringing for ample mid-span clearance. 


For more information on Alumoweld, write today 
for Engineering Bulletin E.D. 3000. 


COPPERWELD STEEL COMPANY 
WIRE AND CABLE DiviSiION Glassport, Pa. 
For Export: COPPERWELD STEEL INTERNATIONAL COMPANY, New York 
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for users of 0-B suspension insulators 
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The first successful, one-piece porcelain, cap-and- 
pin suspension insulator came from Ohio Brass in 
1909 -- just 50 years ago. It was used on the 
110-kv line from Niagara Falls to Toronto, built 
by the Hydro-Electric Power Commission of 
Ontario. All cap-and-pin suspension insulators 
today follow the basic concepts of the 1909 design. 


As transmission voltages went up, O-B insula- 
tors were used on other pioneer lines - - 138, 230, 
287, 300, 345, 400 and 460 kv. Major improve- 
ments -- the treated sanded surface and other 
ways of relieving thermal stresses, and of distrib- 
uting applied load - - came into use. 


Now, in the golden anniversary year of the first 
successful suspension unit, O-B will offer a major 
change in insulator design. This change has been 
made in anticipation of conditions - - higher volt- 
ages, higher working loads, higher contamination 
concentration - - under which tomorrow’s trans- 
mission lines will operate. 


Watch for the announcement of the new sus- 
pension insulator which has the improvements 
necessary to assure many more golden years for 
users of O-B insulators. 
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Ocean-bed 
Bonanza! 


Seven miles off the coast of Louisiana, 
Freeport Sulphur Company is preparing 
to tap a rich, new sulphur deposit — under 
50 feet of water! 


The base of mining operations, pictured 
above while under construction, consists 
of a Y-shaped island stretching for nearly 
one mile and towering more than 60 feet 
above the water. 


Five large and ten smaller steel pile 

I towers, connected by 200-foot-long bridge 

; spans, support the complex facilities 
whereby sulphur is melted in its under- 
water formation by superheated water, 
and then brought to the surface in molten 
form. 


The vital power for this operation pours 
from huge generators to the drilling 
platforms through Simplex submarine 
power cables. Simplex, a working partner 
of the mining industry for thirty years, is 
proud to participate in this monumental 
engineering achievement. 
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WIRE & CABLE COMPANY 


79 Sidney Street, Cambridge 39, Mass. 
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OF LEADERS IN INDUSTRY 


St. Joseph 
Tower for Power 


COOLS 28,000 
GALLONS OF 
WATER PER MINUTE 


ed 


This Marley Double-Flow 4-cell cooling tower, at 
St. Joseph Light and Power Company, cools water at 
the rate of 28,000 gallons per minute to get more 


kilowatts from steam. 


Driving 22-foot cooling tower fans is a job for rugged 
motors—motors that must operate without attention 
month after month, completely exposed to all kinds of 
weather and to constant high humidity, the number 


one cause of motor failure in cooling tower applications. 


The Wagner Type EP Motors used on this tower meet 


ELECTRIC MOTORS...THE CHOICE 


22-foot fans in this St. Joseph Light and Power 
Company's cooling tower. 
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these requirements. All vital parts are totally-enclosed 
for extra protection against fumes, dust and moisture 
...and the frames, endplates and conduit box are 
made of heavy cast iron for extra protection against 
high humidity and corrosion. 


These versatile standard motors can meet your 
requirements for motor drives that must operate under 
adverse conditions. They are available in ratings through 
500 hp. Call your nearby Wagner field engineer, or 
write for Bulletin MU-224 (Covers standard and 
explosion-proof totally-enclosed fan-cooled motors). 


BRANCHES AND DISTRIBUTORS IN ALL PRINCIPAL CITIES 


Wagner Electric Corporation 


WM59-5 


6456 PLYMOUTH AVENUE, ST. LOUIS 14, MISSOURI 


SERVING 2 GREAT GROWTH 
26 
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REVERSIBLE 

The only compression 
connector with built-in 
spacer that makes BOTH 
“step-up’’ and ‘‘step- 
down” tap connections, 
from copper to ACSR, 
aluminum to ACSR, or 
aluminum to copper. 


for better construction. .. safer maintenance. . 


KEARNEY] JAMES R. KEARNEY CORPORATION 





PLANTS AT: ST. 


LOUIS 


MASSIVE SPACER 
Separates conductors... 
eliminates strand cutting 
. and aids in the pre- 
vention of galvanic cor- 
rosion between dissimilar 
conductors. 


LOUIS, MO. 





SECONDARY 
DEADENDING 
Faster, easier. No thread- 
ing through . . . form the 
loop, position Squeezon 
and compress! On insu- 


lated wire, strip only 
enough insulation to 
make the connection. 


. specify KEARNEY products 








ALUMINUM 
TAP 


y 


Exclusive Kearney design permits 
either ve to be u for line or 
tap. Diagram illustrates Double 
Tab Squeezon used to make an 
aluminum “‘step-up”’ tap to 
copper line connection, 


COPPER 
LINE 


NOW! The Easiest Way to Make 
Both “Step-Up” and “Step-Down” 
Tap Connections on All Combinations 
of Copper, Aluminum and ACSR 


The newest, most versatile Squeezon 
Compression Connector. Dual, fully open 
groove design, exclusive with Kearney, 
eliminates need to thread tap conductor 
through fitting. Use either groove for line or 
tap ... make “step-up” or “‘step-down”’ tap 
connections quickly and easily. Double Tab 
Squeezons speed up deadending, too. Form 
the loop . . . drop the conductors into the 
open grooves . . . and compress! On insulated 
wire, remove only a “‘Squeezon-length”’ 

of insulation! 


Available in a range of size combinations for 
aluminum, copper or ACSR. (Write for 
Selector Card.) Individually packaged in 
handy “‘Snap-Open”’ boxes; grooves 
factory-filled with Kearnalex inhibitor 

and contact aid. 





“SNAP-OPEN” BOX 
Individually packaged. 
Box snaps apart along 

rforated line . . . IN- 

TANTLY, CLEANLY 
... even with gloves! No 
stripping, no peeling. 


NO DISTORTION 
Squeezon groove jaws 
completely encircle con- 
ductor when compressed 
oa | ty dependable 
long-line, full circumfer- 
ence contact without dis- 
tortion or damage to con- 
ductor. 


4224-42 Clayton Avenue, St. Louis 10, Missouri 


© FAYETTEVILLE, 


ARKANSAS « 


SHENMANDOAH & CLARINDA, 


(OWA © GUELPH, ONTARIO, CANADA 





YOUR | 
BEST 
BUY 


General Electric Master Unit Sub- 
stations are your best “total value’ 
buy—most advanced transformer, 
switchgear designs . . . completely 
integrated for modern, economical 
power distribution. 


For a “total value” product appraisal, consider 
these over-all advantages of factory-built unit sub- 
stations, then factor in the product superiority of 
G-E transformer and switchgear components. 


With factory-built substations, you benefit from 
the work of G-E’s expert engineering staff which 
takes over the detail jobs of substation design and 
frees your engineers for other projects. 


Centralizing responsibility with General Elec- 
tric assures you of a thoroughly integrated, mod- 
ern product, like the unit substation shown at the 
right which supplies the entire electrical load 
for the new United States Gypsum Company plant 
at Galena Park, Texas. Single billing against one 
order number means simplified cost control. Co- 
ordinated shipment results in quicker, less-costly 
installation. Factory-built unit substations make 
possible a building-block approach to low-cost 
expansion. 


Unit substations have been accepted as com- 
munity “good neighbors” because they are at- 
tractive, compact, easy to landscape, and have 
low noise levels. 


After you make the basic determinations of sta- 
tion arrangement, subtransmission and feeder 
voltages, specify a General Electric Master Unit 
Substation for the best “total value” buy for your 
distribution system investment. For more informa- 
tion, contact your nearest G-E Apparatus Sales 
Office. General Electric Co., Schenectady 5, N. Y. 

§12-32 


Progress /s Our Most Important Product 
GENERAL @@ ELECTRIC 





These switchgear features are part of 
G-E Unit Substation valve 


VERTICAL-LIFT DESIGN makes inspection, mainte- 
nance safer. Operators can actually see when 
primary disconnects are parted. 


FIRST 1000 MVA BREAKER was developed to meet 
need for increased interrupting capacity. It makes 
G-E line most complete in industry. 


TWO-CYCLE BREAKER offers benefit of reduced 
line burning during fault, better coordination with 
other distribution protective devices. 


PROTECTED AISLE permits maintenance—indoors 
in any kind of weather. An optional feature, the 
protected aisle is shipped factory-assembled 





HOW THE ALUMINUM IN %& 


INTERLOCKED ARMOR CABLE 
SAVES YOU MONEY...SPEEDS YOUR JOB 


K/W 3 Conductors Interlocked Armor Cable Spec. 808-S vs. 3 Copper Cdrs. in Steel Conduit 
COST AND WEIGHT COMPARISON — 1000 FT. 
600V RHW 75°C RUBBER 600V ALUMINUM INTERLOCKED ARMOR 
3 Copper Cdrs. in Steel Conduit Aluminum Conductors, 90°C, Butyl Insulation 
xsd te es SE ym |r 
Wire Trade 0.D. Area Total Total Total Total |jAlum. over} SAVINGS (1) Savings Savings 
Size Size In. Inches Sq. In. | Wt.—Lbs. | Cost—$ Wt.—Lbs.| Cost—$ || Copper % 


2 [11s [1m] 166 [217] 2860 | 903 | 1 | 120 [las [ies | a0 | 713] 43 | 190 27] 2010 

BE TD 
10] 190 [2 [238 | 444 | 4660 [1457. || 2/0| 160_[163 [207 [1115 | 926._l| 67 | 53157] 3.545] 
20| 175 ]2 | 238 | 444] 4960 |1,609._|| 30] 180 ]174 [238 | 1285 ios || 29 | 516. 47] 3675] 
370| 200 ]2 | 238 | 444] 5,350 [114 || 40] 205 |1a7 [274 | 1550 [i265 || 25 | 549. 43] 3.800) 
470| 230 | 2% | 288 | 651 | 7,730_| 2,508. || 250 | 230 [2.04 | 3.27 |1.840 [i522 | 0 | 966. 65] 5,800] 
250 755 | 2% | 288 | 651] 8190 | 2,883. || 300| 255 2.16 | 366 | 2,080 |i,751.l| 0 |iisz. 65] 6,110) 
300] 285 | 2% | 288 | 651 | 8700 |3171. || 350] 285 |227 [404 | 2,325 [1,870 || 0 1,301. 70] 6,375 
350[ 310] 3 | 350 | 962 | 10,860 | 3,752. || 400] 305 |237 | 441 |2560 [1,998._]| -i6 [1,754.88] 8,300 
400[ 395 | 3 | 350 | 962 | 11,370 | 4053. [| 500] 355 |256 | 5.14 | 2990 2.260. || 6.0 [1,793.79] 8,380) 
500| 380} 3 | 350 | 962 | 12,300 | 4748. || 600] 395 279 [6.11 | 3505 2615. || 39 [2133.62] 8.845 
700 460 | 3% | 4.00 ]1257 | 15,930 | 6459. | 750] #55 [302 ] 7.16 | 4175 [ais] -11 |3,308. 105] 11,755) 


* Based on 1956 N.E. Code ** 90°C Conductor — 40°C Ambient. Note — Comparison of 75°C RHW and 90°C Butyl K/W Spec. 107. Current prices, 4-29-59. 
(1) Savings based on increased cost of copper and steel over aluminum cable. Weights and prices for 1000 ft. 


SAVINGS WITH ALUMINUM 


1. LESS COST 


You realize important savings on materials with KW 
Aluminum Interlocked Armor Cable because (1) it 
gives you greater current-carrying capacity per dollar, 
(2) the nature of its aluminum armor eliminates 
costly conduit. Also, you save on costly labor because 
KW’s corrosion resistant aluminum armor holds up- 
keep to a minimum, even in highly corrosive areas. 


2. LESS WEIGHT 


Any interlocked armor weighs far less than heavy, 
bulky steel conduit. But KW gives you additional 
weight onvenge because its armor is aluminum—weigh- 
ing only 14 as much as steel or bronze. Moreover, be- 
cause the conductors are also made of aluminum, they 
are less than half the weight of copper conductors that 
carry the same amount of current. 


Versatile Use. KW Aluminum Interlocked Armor Cable is the ideal 
answer for industrial and commercial distribution systems, generator 
leads and auxiliary cable installations. 

For complete information, call the Kaiser Aluminum sales office or 
KW distributor listed in your telephone directory. Kaiser Aluminum 
& Chemical Sales, Inc., 1924 Broadway, Oakland 12, Calif. 
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3. FASTER INSTALLATION 


The light weight and supreme flexibility of KW Alu- 
minum Interlocked Armor Cable mean easier han- 
dling, cut installation time in half. It can easily be 
bent horizontally or vertically around impeding ob- 
jects and laid in longer lengths, eliminating the need 
for frequent splicing. In addition, because its diameter 
is less than conventional conduit systems, compact 
KW cable can bring space savings of up to 54%. 






KAISER 
ALUMINUM 


“If It Carries Current, Ke Carries it!"’ 
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4. SPEEDIER MODIFICATIONS 


KW Aluminum Interlocked Armor Cable may be 
laid on readily accessible racks, trays and troughs... 
or hung from a messenger. It is a quick and simple 
matter to expand KW Interlocked Armor Cable 
systems to meet increased power requirements which 
may arise after installation. 





See “MAVERICK” + Sunday Evenings, ABC-TV Network. 


Consult your local TV listing. 
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This Man Can Help You 
Get More Efficiency From Plant Equipment 


Efficiency is what you want from your plant equip- 
ment, and the Dowell engineer can help you get it. 
Plants in every major industry—for example, oil refin- 
ing, chemical, public utility, steel and paper—are 
getting productive results from economical chemical 
cleaning by Dowell. 

To remove scale and sludge from your process 
equipment, boilers, tanks and piping, Dowell engi- 
neers provide knowledge and tools you can get from 
no other chemical cleaning service. You get cleaning 
knowledge gained from developing and working with 
the rigorous cleaning standards of the missile program 
at Cape Canaveral. You get new tools and chemicals 
from a continuous research program. For example, 
Dowell recently introduced a new high-velocity jetting 
device for cleaning tube bundles. 

And you get 20 years’ worth of experience in all 


types of industry from Maine to California. Plant 
operators find it pays to call Dowell on even the 
smallest job. But they also know that Dowell has the 
manpower and equipment to clean the largest and 
most complex systems. 

The Dowell engineer takes pride in doing your job 
so well that you will continue to call him for your 
cleaning work. This desire to do your job well covers 
every facet of service—from seeing that you get sol- 
vents exactly as specified, to supervising Dowell’s 
full-time safety program. Every precaution is used to 
protect your personnel and equipment. 

Prompt service and detailed information is yours 
from any of the 165 Dowell stations and offices. Get 
more efficiency—economically—with the help of the 
largest, the oldest, the most experienced chemical 
cleaning service—Dowell, Tulsa 1, Oklahoma, 


Chemical cleaning service for all industry <> 
DIVISION OF THE DOW CHEMICAL COMPANY 
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There are no short cuts 
to modernizing today. Few systems are so completely outmoded 


that the:steps needed to modernize them are completely obvious. 

However, as equipment manufacturers, we at Allis-Chalmers see 
several areas which offer considerable potential for improvement 
among a wide group of utilities. One of these is what we call “Look- 
ing at the nuts and bolts.” 

Functionally, electrical equipment is standard today, but there’s 
still room for the designer’s genius. Looking at the nuts and bolts 
is one way you have of getting the best... the most modern... 
the equipment with the most unusual and helpful features. 


a 
1A ee a 
ALLIS-CHALMERS On the following pages are items of Allis-Chalmers 


equipment we recommend for the design “extras” 
that can help your company stay rn. 


f 
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Oshawa Shopping Center, 
Oshawa, Ontario, Canada. 





Area Lighting 
with 

Monotube Poles 
offers you 
unmatched 


design choice 
in steel 
or aluminum 


Union Metal engineering assistance 
is available to help you select the 
most appropriate lighting pole de- 
sign combining economy and good 


SS 


Southgate Shopping Center, Cleveland, Ohio. 


appearance. 


me UNION METAL 


MANUFACTURING COMPANY 
Monotube Area Lighting Poles 


Canton 5, Ohio « Brampton, Ontario, Canada 
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Exclusive electrical and manval 
stored-energy closing mechanism. 
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Safety—(a) interlock prevents move- Flexibility—each stage of auxiliary Accuracy — direct acting series-trip 
ment of closed breaker; (b) latch pre- switch assembly is individually adjust- device is set easily, using calibration 
vents rocking past disconnect position. able without disassembly. scale and adjusting knob. 


Allis-Chaimers all-new 600-Volit 
metal-enclosed switchgear 
for 75,000-ampere interrupting service 


Just a few of the operating... safety ...and application features of 
A-C’s new design are shown. There are many other features that will 
interest you, such as unitized construction, the use of polyester glass 


if att a insulation, and spring-held dust seals. 
aa irae 


to stey 


Get the details! Contact your nearby A-C office or Allis-Chalmers, 
Power Equipment Division, Milwaukee 1, Wisconsin. 


arose. ALLIS-CHALMERS 
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ALOULAIME 


MIB DERN PIOWNEEf OF THE FAR NORTH 


Newest bird in the wilds of Alaska and northern Canada 
is the Alouette, world’s first production turbine-powered 
helicopter. In once-inaccessible corners of our 49th State, 
as well as in wilderness areas of Canada, the Alouette* ¢ Greatest fuel flexibility: uses JP-1, 


is doing “impossible” jobs with a minimum of fuss and JP-4, 640 Kerosene, or Diesel 
e Instant take-off 
e Simplified controls 
e Instantaneous power response 
fill, the Alouette does its work efficiently, quickly, eco- ¢ Low maintenance time to flight time 


feathers. As a passenger craft, a utility workhorse, a fire- 
fighter, an ambulance, and in any role it’s called on to 


nomically. The Alouette is performing yeoman service for ¢ Top performance in extreme hot or cold weather 
a wide range of industries. 


*Designed by Sud Aviation of France 


THE ALOQUETTE IS ASSEMBLED, TESTED AND DISTRIBUTED BY: 


REPUBLIC AVIATION CoRrnPoRATION——ae | 


POELICOPVER DIVISIO 


FARMINGDALE, LONG ISLAND, N Y 
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Today’s 
biggest 
condenser 


L 
tLe is 
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200,000-square-foot condenser now in operation 
at Fisk Station of Commonwealth Edison 


Some man-sized problems were presented by this unit...not the 
least of which were shipping and erection. Special Allis-Chalmers 
well-center cars permitted shipment of the entire shell in only four 
sections. Special alignment techniques developed by A-C cut installa- 
tion time. 

Today it serves a 327-mw Allis-Chalmers steam turbine generator. 
Note the compact, space saving rectangular shape pioneered by Allis- 
Chalmers and made practical by the A-C guided-flow condenser design. 

For help on your condenser problems, large or small, contact your 
nearby A-C office or Allis-Chalmers, Power Equipment Division, 
Milwaukee 1, Wisconsin. 


ALLIS-CHALMERS 


A-1046-E 
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the right combination for industrial power needs! 


Only 


General Cable 
manufactures 
both... 


TYPE Mi. 
CABLE 


_ for distribution, control and 














Installation at the St. Regis Paper 
Company, Jacksonville, Fla. plant. 


lighting circuits 


INTERLOCKING 
ARMORED CABLE jh 











for primary power feeder circuits 


Easy to install in all locations, both Safety MI Cable and 
Interlocking Armored Cable require no mechanical protec- 
tion, thus lowering costs of installation and minimizing space 
requirements. These constructions are easy to train around 
equipment or structural members, assuring the absolute mini- 
mum of interference, and present a neat, functional appear- 





ance. In addition, Safety MI Cable has unequalled physical 
and electrical properties: it is completely resistant to moisture, 
aging, nearly all chemicals, and operates at continuous high 
temperatures. For truly modern wiring in your plant, specify 
Safety MI Cable and Interlocking Armored Cable. And re- 
member; only General Cable makes them both. 


GENERAL CABLE CORPORATION 420 Lexington Avenue, New York 17, N.Y. 


Offices and Distributing Centers Coast-to-Coast 


for quality and service... specify CGCelnN E RAL : 
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CABLE 
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New Caliband regulator control gives you 


RETURN TO ota Ath ele) 
AFTER TESTING 


precise settings with a twist 
of the knob...ends customer complaints 





Caliband is an Allis-Chalmers trademark 


ELECTRICAL WORLD 


July 27, 1959 


Caliband control gives you complete freedom to test 
and accurately set voltage level and band width. 
There’s no interruption of regulated service, no chang- 
ing of customer voltage. Just a simple twist of the 
knob does the job. 


CALIBAND control demonstrated 


A call to your nearby A-C office will bring an engineer 
and a Caliband control demonstration kit to your 
desk. Or, write Allis-Chalmers, Power Equipment 
Division, Milwaukee 1, Wisconsin. 


ALLIS-CHALMERS «+ 


Originators of 5% Step Regulators 


A-1156-E 
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HOT LINE CLAMPS 


COMPARE 

any other clamp with Weaver. 
Rough wire-bearing surfaces egeasiaidialdatiiaiaiiiametiin 
invite trouble! 





WEAVER 


LUBRICATED HOT LINE CLAMPS 





Two sizes cover most requirements — 
why carry needless inventory? 


SAMPLES ARE AVAILABLE FOR TESTING 
BY YOUR ENGINEERING DEPARTMENT. WRITE TODAY. 


‘ 
J.A. WEAVER 


Garfield 1-6336 
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Mr. John C. Rissinger, Sales Manager, Power Transformer Department, in test center 
where Westinghouse studies today the problems which electric utilities will face tomorrow 


ELECTRIC UTILITY SAVINGS CREATED HERE 


tant research test center creates 
llar-saving transformer Bonus Values 


merica’s tremendous electrical growth has generated many 
oblems for the country’s electric utilities . . . problems of 
ndling larger blocks of power, achieving more economical 
lansmission, maintaining customer good will. 

The Westinghouse Power Transformer Department is 
oud of its contributions toward helping utilities meet 
eir current and long-range problems. From the research 
cilities at Sharon have come developments that have 


brought the industry installation, maintenance, operating 
and performance savings. These are the actual dollar bene- 
fits—the Bonus Values—found in new developments from 
the Westinghouse Power Transformer Department. These 
developments have been made possible through Westing- 
house Plowback of Earnings into research and development. 


you Can BE SURE...iF 175 


Westinghouse 


WATCH “WESTINGHOUSE LUCILLE BALL-DES! ARNAZ SHOWS 
CBS TV MONDAYS 








The Insuldur system knows no bounds, as pointed out here 
by Mr. M. E. Fagan, Manager, Westinghouse Power Trans- 


former Engineering Department, 


shown with a 345-kv, 


275,000-kva, 3-phase Westinghouse power transformer with 


Insuldur insulation system. 


INSULDUR SYSTEM ADDS 10% 
EXTRA OVERLOAD 
CAPABILITY. . . SAFELY! 


The exclusive Insuldur* system now used 
in all Westinghouse power transformers 
beats the heat—retards deterioration of 
transformer insulation. The Insuldur sys- 
tem utilizes an amine stabilizing compound 
which gives insulation the ability to with- 
stand higher temperatures . . . safely. 
No matter what your present overload 
practice, the Insuldur-protected Westing- 
house transformer can carry 10% more 
overload than any other transformer built 
... with no additional loss of insulation life. 
Here is your means of allowing more 
overload—and obtaining more revenue— 
economically . . . and safely. For example, 


if you can economically justify overloading 
an ordinary transformer 125% for 24 hours, 
an Insuldur-protected transformer can be 
overloaded 135% for the same time—with 
no extra loss of insulation life. 

The exclusive Insuldur system now pro- 
tects all Westinghouse power transformers 
—large power, substation, network, CSP" 
power and mobile substations. 

Ask your Westinghouse representative 
about the Insuldur-system protection for 
all power transformers. He can show you 
the ‘“‘Crumble Test’’— dramatic proof of 
added insulation strength. 

*Trade-Mark 


The ‘“‘Crumble Test”’ shows superior heat-aging re- 
sistance of exclusive Westinghouse Insuldur-system 


insulation . . 


. proves that overload conditions en- 


danger the life of ordinary insulation. During over- 
load tests, ordinary insulation has charred, crumbled 
and “‘died’’, Insuldur-system insulation has bounced 


back .. 


. Stayed ‘‘alive”’ 


. .. providing safe, extra 


overload capacity. 
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FOR LOW-COST REGULATION: 
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Since the introduction of Magamp control just three 
years ago, over 1200 units have been supplied for load 
tap changing equipment placed in service by electric 
utilities. Today, these Magamp units continue to de- 
liver trouble-free performance after a total of over 
83,000,000 tap changer operations. 

Magamp means trouble-free, maintenance-free serv- 
ice under all conditions when used on a station-type 
voltage regulator, an LTC transformer or a CSP 
power transformer. 

Magamp control is completely static. There are no 
moving parts to clean and adjust, no contacts to check 
and burnish, no relays to be rebalanced. Magamp con- 





trol settings are all electrical . . . and the “‘set-and- 
forget” control never needs adjustment. 

The Westinghouse load tap changer is another im- 
portant factor in providing low-cost regulation, with 
minimum maintenance. Its direct-drive Geneva gear 
mechanism assures optimum speed of moving contacts 
to prevent burning. It provides shockless acceleration 
and deceleration, has been tested to eight million opera- 
tions with no appreciable wear. This means extra years 
of contact life. 

Westinghouse offers an exclusive 20-year prorated 
warranty on contact life for URS tap changers—regard- 
less of the number of operations. 
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Maintenance-free Magamp control 
and 20-year minimum 
tap changer contact life 


Ask your Westinghouse representative to show you 


}how Magamp control and the direct-drive tap changer 


combine to improve your power distribution economics, 
with reduced regulation and maintenance costs .. . a 
double dollar-saving Bonus Value made possible by 


Westinghouse Plowback of Earnings into a continuing 


> 


rogram of research and development. 


} ou CAN BE SURE...1F ITS 


Mr. Don Ralsten, Westinghouse sales engineer, and Mr. John 
Harrell, Manager, Westinghouse Network and Regulator Sales, 
review the moneysaving advantages of Magamp control in 
this LTC substation transformer on the system of a progressive 
midwestern utility. 


Mr. J. C. Gardner (left), Westinghouse network transformer sales, 
and Mr. G. A. Monito, network transformer engineering, discuss 
the improved tank construction of the new Westinghouse universal 
design network transformer. 


NEW SPACE-MISER 
NETWORK TRANSFORMER 
ADDS FLEXIBILITY, 

CUTS MAINTENANCE 


New Westinghouse universal design for Space-Miser 
network transformers can be used in either vault or 
subway applications. This single design replaces the 
two designs formerly necessary. Stocking is now greatly 
simplified; a utility which has had to maintain stocks 
of spare units for both applications now can stock only 
units of this universal design, and inventories can often 
be substantially reduced. 

Save on maintenance, too . . . The coolers are now 
made of heavy copper-bearing steel. This new design 
provides better protection against corrosion. The num- 
ber of welds has been reduced by 30%; the welds in 
the cooler area are made by an automatic welder, giving 
smoother, more uniform welds which permit better 
paint adhesion, better protection in these critical areas. 

The new Westinghouse Space-Miser with universal 
design retains all of the advantages of the standard 
Space-Miser construction—small size, round-cornered 
tank and Yukon coolers. 

Ask your Westinghouse representative for the full 
story of the new universal design network transformer — 
available in ratings of 300, 500, 750 and 1000 kva at 
5, 15, 25 and 34.5 kv. 


estinghouse 





you Caw BE SURE...iF ITs 


We Traore 








In photo at left, T. A. Kraft (right), Budget and Application Engineer, 

Ohio Edison Company, with Westinghouse representative S. S. Waters, as they 

analyze a spec for one of the new features of the redesigned Westinghouse substation 
transformer. Below, Messrs. Kraft and Waters at installation site of the new, streamlined 
Westinghouse unit now in service at Ohio Edison's McKnight Substation in Akron 


IMPROVED APPEARANCE, LOWER 


SOUND LEVELS BUILD BETTER 
CUSTOMER RELATIONS 


... Better Neighbor’ Bonus Values created from Westinghouse earnings 
reinvested in development. This new line of Westinghouse substation transformers 


meets the electric utilities’ needs for more attractive, quieter transformers to be located 
in residential areas. Streamlined and uncluttered, these new units will reduce complaints 
of unsightliness from your customers. Here’s how appearance has been improved: 


@ Rounded-corner tank permits better paint adhesion and coverage, stops ugly 
corrosion before it starts. 


@ Elimination of external braces takes away other sources of corrosion, prevents 
debris trapping. 


@ Randomly scattered gauges and valves have been relocated in a weatherproof 
enclosure conveniently placed at eye level. 


This all adds up to better appearance, better customer relations . . . and because 
many possible target areas for corrosion have been eliminated, these new transformers 
will reduce maintenance costs, too. 

The lower sound levels of these new substation transformers are another step toward 
better customer relations, are expected to reduce the “noise” complaints of your cus- 
tomers. In many cases, there will be a direct dollar-saving benefit to utilities—no costly 
sound dampening barriers and enclosures. 

Your Westinghouse representative will be happy to tell you the full story of this 
new line of streamlined, quieter substation transformers. 














IS SAVING 





HOW WESTINGHOUSE 


ELECTRIC UTILITIES 
MILLIONS OF DOLLARS... 


These seven Bonus Values, created through the years by Westinghouse, con- 
tinually save millions of dollars in installation, maintenance and operating costs: 


e Reduced Sound Levels— Westinghouse power 
transformer sound level reduction—saves up to 
$17,000 on original cost. 


e Inner-Cooled Construction—Space and weight re- 
duced up to 15%, with lower impedances and im- 
proved performance. 


e Vapor Cooling— Westinghouse V /g transformers 
combine dry-type safety with the capacity and BIL 
of liquid-filled units. 


e ‘'Form-Fit’’ Construction— Westinghouse power 
transformer construction has for years been out- 
standing for high mechanical and dielectric strength. 


e Shipping by Schnabel Car—Extra ‘room:to- 
grow” for future transformers; even supervoltage 
transformers can be shipped in one piece. 


e Standardized Condenser Bushings— Westing- | 


house bushings set industry standards for fifty years, 
needed no design change to meet new ASA standards. 


e Forced-Oil Cooling— Another Westinghouse- 


pioneered concept, forced-oil cooling has saved elec- | 


tric utilities over $100,000,000. 


These and other developments created by Westing- 
house research continue to provide the equipment to 
meet America’s growing power needs—economically. 


you CAN BE SURE...1F its Westinghouse) 


WATCH “WESTINGHOUSE LUCILLE BALL-DES!I ARNAZ SHOWS'"' 
CBS TV MONDAYS 
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Editorial Comment 
JULY 27, 1959 


Dixon-Yates Decision—A Moral Victory 


The Court of Claims decision upholding the validity of the noted Dixon-Yates 
contract comes as a moral victory following years of political and public rela- 
tions setbacks on this same matter. So effectively have the federal power advo- 
cates pounded the contract, the public will require some time to realize the full 
significance of the Court action. 

The Court majority fully supports the moves made by the two courageous 
utility executives, Edgar A. Dixon of Middle South Utilities and the late Eugene 
A. Yates of the Southern Co, who came forward to answer a challenge made by 
the Eisenhower Administration. The issue at the time was whether privately 
owned utilities would help meet the expanding power needs in an area that was 
dominated by a federal power system. 

Dixon and Yates offered the contract in response to an invitation made by 
the Administration. Although it was terminated shortly after it became effective, 
it, nevertheless, did advance the Administration aim of shifting electric utility 
responsibility from federal to local interests. 

The Court of Claims majority calls the contract “honest,” and appears critical 
of the government for injecting the “conflict of interest” issue in the termination 
proceedings in an effort to invalidate the contract. 

Vindication of the Dixon-Yates contract comes late—extremely late for 
practical political purposes. It has been a costly victory. But unless the leaders . 


SS eae ee i a= ni Sin = iin tn li es tii 


4 of our industry are willing to take such risks and stay in the battle until the end, 
BY . . . . . 

: the industry cannot hope to make solid and important progress in upholding 
i its basic principles. 

: 

, \ ° ' \ ’ 

_ ‘Below-the-Line’ and ‘Below-the-Belt 


: j The recent Federal Power Commission ruling on the inadmissibility of cer- 
, tain evidence in the Electric Companies Advertising Program (ECAP) case 
A points to an urgent need for new legislation. The entire area of so-called “politi- 
3 4 cal” activities by private business must be clarified if “below the line” expendi- 
S, 


tures are not to become “below the belt.” 
| & This clarification is needed not only by the FPC, but also by the Internal 
Revenue Service, and it should be aimed at drawing careful, accurate definitions 


_f of such terms as “political propaganda”, “advertising for political purposes”, 
4 etc. Moreover, it should recognize the difference between a public-education 
program and overt political activity, and that such public education programs 

- § are a legitimate concern of the American business system. 

oF The present wrangling in the FPC and IRS over the ECAP program under- 
scores the need for this legislation. Those agencies, for the proper performance 

oa of their functions, deserve this legislation as much if not more than the companies 
affected by the present allowable discriminations. At present, their hands are 
4 tied; they must operate within the laws under which they were set up. 

: Utility companies and other segments of American business should begin press- 

4 ing for this new legislation now; for tomorrow, other expenses connected with 

q the federal-vs-private power controversy—the preparation of a speech, travel— 

r will be disallowed. Otherwise in this whole area, which many experts feel touches 
» the fundamental issue of free speech, “below the line” will become synonymous 
a with “below the belt.” 
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® Cleveland suburb’s ordinance says anything over 33 kv 


must be buried. 


‘Reasonable,’ state Supreme Court rules 


© The 4-to-3 decision confirms the police power of municipal- 
ities in field regarded by many as under state jurisdiction 


The right of a municipality to re- 
quire all power lines more than 
33-kv within its city limits to be 
buried underground was upheld in 
a 4-3 split decision of the Ohio Su- 
preme Court July 15. 

The finding reversed an earlier 
judgment of the Cuyahoga County 
Court of Appeals. Litigants were 
the Cleveland Electric Illuminating 
Co and the City of Euclid. 

This decision will have wide- 
spread effects since it confirms the 
extension of police power of local 
municipalities into a legal area pre- 
viously considered by many to be 
within the jurisdiction of the state. 
It is being hailed by some as a 
strengthening of the so-called home 
rule powers of local municipalities 
in Ohio. 

On June 17, 1957, the Euclid 
City Council refused permission to 
the Illuminating company to cross 
over six Euclid streets with 132-kv 
transmission lines. The council’s 


action was based on a city ordi- 


nance, passed in 1957, requiring 
underground installation of all lines 
carrying more than 33 kv. 

The proposed lines would run 
from CEI’s substation in suburban 
Wickliffe to a new Jordan substation 
in East Cleveland. Total length of 
the lines would be 7.5 miles, of 
which 3.75 miles lie within the 
Euclid city limits. 


UG to Cost $3.5 Million More 


CEI pointed out that the cost of 
an underground line between the 
two substations would be about $4.5 
million compared with about $1 mil- 
lion for an overhead line and that 
such high non-productive 
eventually would have to result in 
higher power rates. 

CEI’s present policy is to charge 
the same rates across the board in 
northeast Ohio. The company says 
now it might have to make some 
changes in the policy, but did not 
say whether or not this would bring 


costs 


50 


higher tariffs to the customers in 
Euclid. CEI does have the option 
of building the line around the city, 
but did not say whether these plans 
were being formed, either. 

The company also claimed that 
the installation was not a threat to 
the health, safety and welfare of 
Euclid residents. CEI asserted it 
had the right to put up overhead 
lines on the basis of a city ordinance 
passed in 1906 and still in force, 
and that only the state could require 
lines to be installed underground. 

A special master commissioner, 
Clinton De Witt, heard the case and 
recommended that the utility be al- 
lowed to construct the overhead 
lines. The Cuyahoga County Court 
of Appeals (Cleveland) upheld those 
findings and ordered Euclid to grant 
a permit to CEI. The case then 
moved to the Ohio Supreme Court. 

In the majority opinion Justice 
John M. Matthias said the revised 
code of the state of Ohio specifically 
provides that a municipality may set 
“reasonable” regulations for the in- 
stallation of electric power lines 
within its territorial limits and may 
withhold permission to construct 
such lines until the power company 
complies with those regulations. 


Ordinance Ruled ‘Reasonable’ 


Justice Matthias’ opinion said 
further that a municipal ordinance 
providing for underground installa- 
tion of power lines carrying more 
than 33 kv was “not an unreason- 
able regulation unrelated to the 
health, safety and welfare of the in- 
habitants of the municipality.” 

In the dissenting opinion Justice 
Thomas J. Herbert said there was 
no question that a local municipality 
had the right to provide for “reason- 
able” regulation under its police 
power. “The sole issue here,” he 
continued, “is whether the recent 
ordinance of the City of Euclid. . . 
is a reasonable exercise” of that 
power. 





The dissenting opinion found 
that, “on the record of the undis- 
puted evidence presented in this 
particular case,” it was not a reason- 
able exercise of that police power. 

The “undisputed” evidence in- 
cluded the fact that the proposed 
power lines would be equipped 
with an automatic relay system 
which cuts off the current through 
the conductors and de-energizes the 
line in about 4, of a second if it 
becomes damaged or severed. So. 
the line would be harmless before 
it could strike the ground. 

The Illuminating company pro- 
duced evidence that there was no 
damage to any of its 132-kv steel 
tower lines during the 1953 tor- 
nado in Cleveland. The company 
showed that it presently crosses 
roads and streets with 877 single 
circuit conductors of its existing 
132-kv line, of which 502 are 
within the confines of municipalities. 
There is not a single instance of 
such lines being down on any roads 
or streets in the 30 years that the 
company has kept such records. 


Line Failures Rare Since ‘29 


Company records did show that 
within those 30 years there were 
nine cases of accidents affecting its 
614.19 circuit miles of 132-kv lines. 
Only two came down for reasons 
related to structural deficiency— 
both caused by heavy formations of 
ice. The ultimate strength of the 
conductors which came down was 
only 9,000 Ib. The ultimate strength 
of the proposed line is 25,000 Ib. 

Evidence showed that a wire car- 
rying 33 kv. has far less tensile 
strength than that of a conductor of 
a 132-kv line. Each of the latter 
is a little less than 1 in. dia with an 
inner core of plow steel to increase 
the strength. 

Despite such evidence, the Ohio 
Supreme Court found that a munici- 
pality does have certain home rule 
rights to regulate high voltage lines 
under its police powers. Cited were 
Sec. 715.27, Sec. 4933.13 and Sec. 
4933.16, of the state’s revised code 
These sections provide that a 
municipality can “regulate the con- 
struction and repair” of wires, poles, 
plants and equipment to be used for 
the generation of electricity. These 
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Ohio Court Upholds Law Requiring! L 


sections impose a further restriction 
that such regulation be “reason- 
able.” 

The Supreme Court majority 
cited 18 American Jurisprudence, 
508, Electricity, Sec. 112, to the 
effect that high voltage electricity 
by its nature is a dangerous com- 
modity and that high voltage elec- 
tric wires stretched across public 
streets constitute a danger to the 
traveling public. 

The court’s minority countered 
with another American Jurispru- 
dence reference that “a court will 
judicially notice that electricity can 
be safely conducted . . .” 

It was on the question of the 
reasonableness of the Euclid ordi- 
nance in regulating a threat to pub- 
lic safety, not the basic right to 
regulate, that the minority of the 
Ohio Supreme Court dissented. 

CEI had maintained that Euclid’s 
ordinance of 1906, enfranchising it 
to furnish power to the city, was a 
contract which did not include the 
regulations regarding high voltage 
lines. Therefore, the city could not 
now impose the added restrictions 
on high voltage lines contained in 
its 1957 ordinance. 


Public Safety Paramount 


The Ohio Supreme Court found 
that “all contracts” are subject to 
the paramount rights of the public 
and “will have read into them” as 
if so stated “all valid public regu- 
lations” which exist at the time the 
contract is made or “thereafter 
enacted,” if such regulations are 
essential to the promotion of the 
health, safety and welfare of the 
public. 

Thus, even though the 1906 ordi- 
nance was a contract, the power 
company would still be subject to 
regulations enacted as part of the 
municipality’s police power. 

Immediate reactions to the Su- 
preme Court’s decision were slow in 
forming. Lawyers on both sides are 
studying the decision carefully, try- 
ing to ascertain all of the implica- 
tions. 

Walter H. Sammis, president of 
the neighboring Ohio Edison Co, 
said: “We're interested and follow- 
ing the case closely. Our legal coun- 
sel has yet to give us an opinion so 
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we can make no specific comment 
on the decision. We have never had 
a case of this nature get this far.” 

But there are signs that this may 
become a trend-setting case. 

Said Euclid Mayor Kenneth J. 
Sims: “These are home rule rights 
. . « properly sustained.” 

Ralph S. Locher, City of Cleve- 
land law director, referred to two 
pieces of legislation pending in 
Cleveland, one proposing a study of 
high voltage wires and the other 
requiring certain lines to be put 
underground. “I believe the Su- 
preme Court’s decision now will 
bring (these issues) to life,” he said, 
“and we shall make progress in our 
effort to clear the landscape of un- 
sightly wires.” 


Effect Seen in New Areas 


Another municipal lawyer in 
Greater Cleveland commented: “I 
don’t know what effect this decision 
will have on areas which are al- 
ready built up now or on high volt- 
age lines which are already in place. 
But, I am sure it will have an effect 
on new areas to be developed.” 

King Wilmot, law director for 
the City of Cleveland Heights, was 
another person who had not yet had 
time to analyze the decision fully. 
“But I know of three or four loca- 
tions, not in Cleveland Heights,” he 
added, “where municipalities have 
been considering attempts to get 
power lines put underground. These 
people didn’t know how to go about 
it. This decision will undoubtedly 
crystalize their thinking.” 

Elsewhere in the U. S., power 
company spokesmen that were asked 
to comment on the case generally 
reacted with aversion until they 
learn more details. Most said, how- 
ever, that the issue was not a prob- 
lem in local communities from the 
standpoint of either ordinances or 
organized opposition. 

Utah, for example, has constitu- 
tional home rule, as does Ohio, 
where cities and other political sub- 
divisions regulate the type of con- 
struction “in the street,” said Utah 
Power & Light Co Attorney Gerald 
F. Irvine. There is no general un- 
derground ordnance in any of the 
cities, he said. In cases where sub- 
dividers want it and will pay for it, 
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EUCLID LINE’S ROUTE (arrow) would 
cover 3.75 mi in city’s limits 


UP&L builds the facilities and then 
maintains them. 

No such laws or ordinances exist 
in California, utility men said. In 
what is the typical utility view, one 
commented: “Whenever  under- 
ground service is made mandatory, 
whether or not density makes it 
economically feasible, then ob- 
viously the cost of providing service 
will be increased.” There is a PUC 
provision which would allow the 
utility to apply for a UG rate if re- 
quired to install it for reasons other 
than their own convenience. In 
practice, however, there is no Cali- 
fornia UG rate on file. 

Dallas has a downtown ordinance 
passed in 1923 as a result of co- 
ordinated effort of the city and Dal- 
las Power & Light Co, which wanted 
the lines underground for economic 
reasons; i.e., to help DP&L get cus- 
tomers to rewire for UG lines. There 
are no restrictions elsewhere on 
overhead construction. 

A large company in the East is 
presently involved in a case similar 
to CEI’s before the state regulatory 
agency. The recalcitrant community 
has not enacted an ordinance; it 
just refuses to issue a construction 
permit. 





Public Power Backs Neuberger’s BPC Bill 


Proposed Bonneville Power Corp to have utility responsi- 
bility. NWPPA’s Norwood hits preference clause omission 


Sen Richard Neuberger’s (D-Ore.) 
dream bill (S-1927) to create a 
TVA-like federal power corporation 
for the Pacific Northwest underwent 
two days of hearings last week be- 
fore the Senate Public Works sub- 
committee on rivers and harbors. 

Public power supporters praised 
it with one condition, while power 
company men criticized it all. 

The bill would create an inde- 
pendent federal Bonneville Power 
Corporation, replacing the present 
Bonneville Power Administration. 
And the new agency would have 
what amounts to public utility re- 


sponsibility in the Columbia River 
Basin states. The agency, under the 
present bill, would be authorized to 
go into debt up to $1.2-billion in 
bonds for new construction. 

Gus Norwood, executive secre- 
tary, Northwest Public Power Assn, 
in reminding that the bill now is in 
its ninth draft, and the NWPPA has 
spent five years and $10,000 de- 
veloping it, said his association had 
voted to back the bill, except for ihe 
provision on the preference clause. 

Neuberger has insisted the prefer- 
ence clause be prohibited in order to 
prevent customers in any one state 


Film Stresses Private Power View 


Washington Water Power Co has completed a sound film that frankly 
and squarely looks at the public vs private power issue. “The Dam Story” 
is entirely a WWP production, made locally and using local talent, mostly 
radio station personnel. Several Spokane groups have previewed the film 
so the company could test reaction to the strong, effectively handled private 
viewpoint. The film is now ready for employee and public showings. 

The story takes place against a construction background (many scenes 
are of Noxon Rapids Dam). A construction worker, Herb Quick, troubled 
by a seeming inability to “get ahead”, is urged by a friend to promote 
public power among workers at a company’s dam project. Herb tries, but 
the co-workers won't buy it. Herb decides it is his friend’s selfish ambition 
not real public interest, that he has been working for so he quits the plan. 
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from getting an unfair share of 
Bonneville power, at the expense of 
other states. 

Norwood insisted the present bill 
is weaker than its predecessors (par- 
ticularly S-3114 introduced last 
year) in three respects: Appointment 
of the agency’s general manager by 
the board of directors, inability to 
condemn existing power dams, and 
softened criteria for required inter- 
connections with existing dams. 

Private company spokesmen, 
however, including the National 
Assn of Manufacturers, disagreed 
with interpretation of the bill as 
“weak.” Leonard Pasek, assistant 
to the president of Kimberly-Clark 
Corp, speaking for NAM, empha- 
sized that “the pattern of this bill 
is not to create a disposal agency 
(for excess energy) . . . but the pat- 
tern is to create a commercial 
monopoly of the production, trans- 
mission and sale of electric energy.” 

W. W. German, vice president of 
Montana Power Co, said the bill 
would allow the corporation to “dic- 
tate” power policy to utilities. 


GE, Dominion Get Orders 
For Wanapum Equipment 


Grant County (Wash.) PUD has 
awarded a $93,277,690 contract to 
Grant County Constructors, a joint 
venture sponsored by Morrison- 
Knudsen Co, Inc, for construction 
of Wanapum Dam. 

General Electric Co’s alternate 
bid of $14 million for ten 87,500 
kva hydro generators was accepted 
by the PUD. The ASEA Electric 
Co of Sweden bid $11,261,500 but 
was turned down because of “un- 
settled world conditions,” replace- 
ment parts difficulties, and servicing. 

Dominion Engineering Co, Ltd, 
of Montreal will supply ten Kaplan 
type turbines. Each will have 120,- 
000-hp rating. 

English Electric Export & Trad- 
ing Co went to court earlier in the 
month to restrain the PUD from 
awarding of the contract to the Mor- 
rison-Knudson group. English Elec- 
tric contends the ASEA and Do- 
minion equipment did not meet 
specifications. 
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Ike May Veto... 


.. . Public Works bill, calling 
for 82 new starts 


President Eisenhower probably 
will veto the proposed Public Works 
Appropriations Bill for fiscal 1960, 
now being wrapped up by Congress. 
That is apparent from his comments 
in a letter on the bill written to Rep 
John Tabor (R-N.Y.). 

Tabor had written Eisenhower 
against signing the bill, calling it a 
“pork-barrel bill . . . another step to- 
wards governmental bankruptcy.” 

The bill (HR-7509) is now pend- 
ing before a joint Congressional 
Conference Committee to iron out 
differences in the versions passed 
by the Senate and the House. The 
House version, although hitting the 
total cost of the President’s proposed 
budget for fiscal 1960 on the but- 
ton, also called for 44 new con- 
struction starts. The Senate version 
added 38 more new starts (a total 
of 82), including funds to start work 
on the controversial Trinity Dam 
power plant in California. And the 
Senate version calls for a budget of 
$1,256,836,300, almost $82-million 
higher than the House or Adminis- 
tration versions. 

Eisenhower made it plain in his 
letter that he opposes both versions 
of the Appropriations Bill, and 
probably will oppose the compro- 
mise version. He called for no 
new starts in his annual budget 
message. 

“It is my firm judgment,” he said, 
“that the present and future welfare 
of the American people requires that 
the skyrocketing of federal spending 
be stopped. If we are to provide 
adequate security for our country, 
meet our domestic and international 
responsibilities, and still avoid the 
continuing inflation which results 
from higher and higher budget ex- 
penditures leading to deficits, we 
must avoid committing ourselves to 
larger and larger expenditures in 
future years.” He pointed out that 
the new starts recommended by both 
Houses would cost $1.2-billion. He 
concluded, “I sincerely hope that 
the Congress in appropriating for 
water resources projects will act re- 
sponsibly not only for fiscal 1960, 
but for future years as well.” 
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Soviets See U.S. Electrified Farm Model 


Pushbutton farming, American style, is one of the highlights of the U. S. 
American National Exhibit in Moscow. The model above will be seen by 
the Soviet visitors until Sept. 4. It is a creation of Wisconsin Electric 
Power Co. Ralph R. Bowen, the company’s farm electrification engineer, 
shows how a pushbutton control panel is used to operate the miniature 
equipment and control the lighting. The model includes a transparent 
plastic barn with electrically powered elevators and conveyors, a farm home 
full of electric appliances, and a deluxe chicken house. 


GE Price Cuts Met by Competitors 


Westinghouse Electric Corp and 
Allis-Chalmers Mfg Co have fol- 
lowed the lead of General Electric 
Co in posting lower prices on large 
steam  turbine-generators. Both 
firms also have modified their es- 
calation clauses in the manner es- 
tablished by GE. 

The pace-setting GE changes 
lower costs by $1 per kw for 200- 
Mw units up to $4 per kw on 
600-Mw units. In addition, there is 
a waiver of the first 22% increase 
in prices resulting from the present 
Bureau of Labor Statistics price ad- 
justment formula each year during 
the life of the sales contract. This 
modification was made on all of 
GE’s power generating equipment 
and gas turbines. 

Westinghouse and Allis-Chalmers 
said their policy would be altered 
to compare with GE’s. 

It was not immediately evident 
whether or not utility purchasing 
officials were temporarily deferring 
orders of heavy apparatus in the 
hope of additional price decreases. 

On medium (2,500 to 50,000 
kw) steam turbine-generators of GE, 
the contract ceilings on prices in 
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effect were cut 10% for shipments 
within two years, 20% within three 
years, and 30% within four years. 
There was one exception: When 
shipment is 12 months or less for 
units up to 22,000 kw, prices re- 
main firm. 

The same setup applies for com- 
bustion gas turbines and gas turbine 
generators, but the 30% figure is 
applicable for shipments within 
three to four years. Prices are firm 
on normal shipments of units 10,- 
000 kw or under. 

GE instituted cuts of 15% on 
mechanical drive turbines in 500 to 
4,000 hp sizes, not 4,000 to 10,000 
hp as reported in EW July 20. 

Last week GE followed with 5 
to 20% cuts on 600-v Butyl-molded 
instrument transformers. Model 
JCA-O was cut 5%; JKP-O, 10%; 
JCH-O, 20%. 

GE also cut net prices of “trans- 
former-breaker interchangeable” 
bushings 6 to 9% in 23, 34.5 and 
46-kv classes. The reductions re- 
sult from acceptance of the “TDI” 
program, GE said. Prices for non- 
ASA bushings were upped 5 to 


25%. 








Cold Water Treatment Tried to Cut A-Plant Shell Cost 


Design changes on containment shells may result 
from tests under way at the Illinois Power Co steam 
generating plant above. Conducted by Sargent & Lundy 
of Chicago, the tests aim for ways to reduce the size 
of the shells by means of mixing any escaping high 
pressure boiling water with cold water if a system rup- 
ture should occur. Since a containment shell of today 
represents anywhere from $15 to $35 per kw of capac- 
ity, a substantial reduction in size promises important 
savings. 

The quick mix with cold water would prevent the 
large pressure build-up that might otherwise follow a 
rupture, Sargent & Lundy believes. To test the idea, 
a 32 ft high and 14 ft dia vessel is buried vertically 


and represents the shell. It can withstand 100 psi. 
Inside, a steel drum that is 23 ft long and 3.25 ft dia 
is used as the reactor. The “reactor” holds 182 cu ft 
or 9,000 Ib of boiling water at 600 psi. 

A remote controlled triggering device ruptures large 
diaphragms on the drum. When this takes place the 
simulated reactor’s contents sizzle into the vessel in 
from 2 to 5 sec. Cold water at the bottom and along 
the sides of the “reactor” squelches the pressure 
build-up. 

The consulting and engineering firm says orienta- 
tion tests at the Hennepin, Ill. site already prove the 
accuracy of the theory. Tests will continue until other 
factors can be evaluated. 


Views Differ on Water and Power Needs of the Future 


Two studies of future U. S. water 
and power needs have been issued 
by Commerce and Interior units. 

The Commerce report estimates a 
total of $18.5 billion will be needed 
by 1975 for new federal and non- 
federal hydro and steam power fa- 
cilities. Another report. however, 
issued by Interior’s U. S. Geological 
Survey, points up the possibility that 
maximum stream flow benefits from 
more reservoir, and hydro power, 
construction may soon be reached 
-—it has not already exceeded—in 
some basins, particularly the west. 

Commerce breaks down the capi- 
tal needs of 1975 as shown in the 
box. The 1954 base year spending 
was adequate but growth and obso- 
lescence will require major invest- 
ments by 1975. 

The Geological Survey’s two new 
reports notes that although the num- 
ber and total capacity of U. S. 
reservoirs still is going up rapidly, 
“The point of ultimate development 
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for hydroelectric power, irrigation, 
flood control, and navigation may be 
seen on the horizon.” 

The reason for this view is that 
increasing evaporation from im- 
pounded water can offset any stream 
flow advantages. 

These reports, “Water Yield and 
Reservoir Storage in the U. S.” and 
“Probability Analysis Applied to a 


Water-Supply Problem” may be ob- 
tained free from USGS, Washington 
25, D. C., by asking for GS Circu- 
lars 409 and 410. The Commerce 
report, “Water Resources Develop- 
ments Capital Investment Values, 
1900-1975,” is 10¢. Write Super- 
intendent of Documents, U. S. Gov- 
ernment Printing Office, Washing- 
ton 25, D. C. 


Capital Needs For Hydro and Thermal Plants By 1975 


(Billions of dollars) 


Plant Investment From From 


1954 
Hydro Plants: 
1 


Thermal Plants: 
Total... 
Federal 
Non-Federal. 


1975 Growth Obsolescence Total 


1 
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Tax Bite Untreated 


In his persistent quest for new 
sources of revenue New York City 
Mayor Robert Wagner has upped 
taxes on cigarettes, taxi rides, and 
utility services. Store owners and 
hacks are passing the new levies on, 
but the Public Service Commission 
has turned down Consolidated Edi- 
son Co’s bid to add a 1% excise tax 
hike to its bills. The PSC said that 
the tax amount of $3,625,300 ap- 
plicable to electric service would be 
studied as a part of the general rate 
investigation ordered last month 
after the company was authorized to 
up minimum bills 25¢. 


Rates Rise for O&RU 


Orange & Rockland Utilities, Inc, 
may raise residential rates by 5% in 
the three New York state counties 
it serves. The hike will produce 
about $458,000 additional revenue 
a year. 


Alaska Pool Recommended 


Establishment of a power pool for 
the Anchorage-Fairbanks area was 
recommended last week in a report 
by the Office of Civil & Defense 
Mobilization. 

The pool should include military, 
municipal, federal and co-op systems 
in the area, according to OCDM, 
and could be patterned after the 
Northwest pool or Connecticut Val- 
ley exchange. OCDM suggested 
that a task force composed of power 
system, military and University of 
Alaska representatives should be 
formed to study the proposal. 

Based on a field survey, the report 
said a 115-kv transmission line was 
needed to interconnect the region’s 
systems and military installations in 
order to improve security and prog- 
ress, 


Progress on Sea Water 


Construction of the first U. S. 
demonstration plant for conversion 
of sea water to fresh may get under 
way by mid-1960 if Congress ap- 
proves $1.5 million in supplemental 
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funds requested for it in the budget. 

Selection of a Freeport, Tex., site 
last week marked an important step 
in carrying forward the program. 
Power companies are interested in 
the possibility of drawing new sup- 
plies of fresh water from conversion 
plants in arid regions of the West 
and Southwest. 

Conversion plants can also be 
tied in with power plants, drawing 
off some of the steam from turbines 
to run the sea water evaporators. 
Such a combination reduces effi- 
ciency of steam used in the power 
plant, but experimental work has 
shown that where both fresh water 
and electric power must be pro- 
duced, a combination plant will 
yield both at a cost lower than each 
can be produced separately. A com- 
bination plant is now under con- 
struction off the coast of Venezuela. 

Electric power companies are 
also watching development of the 
electrodialysis process for sea water 
conversion as a possible big market. 
A demonstration — electrodialysis 
plant, to be located in the northern 
Great Plains or Southwest for con- 
version of brackish water, could 
possibly be in operation by the fall 
of 1960 if funds become available. 

The $1.5 million Freeport plant, 
using a long-tube-vertical distilla- 
tion process, will produce fresh 
water at a cost of about $1 per 
1,000 gal. 

A site selection committee is cur- 
rently inspecting seven proposed 
sites in California for construction 
of another type of distillation plant 
experimenting with nuclear power 
as the source of heat supply. 


U.S.S.R. Tour Begins 


A second group of U. S. power 
company and manufacturing execu- 
tives is en route to the Soviet Union. 
This time the visitors will spend two 
weeks seeing installations in Siberia. 
Last summer the first contingent 
visited European Russia. 

Members of the party which left 
last week are Walker L. Cisler, De- 
troit Edison Co, who is heading the 
group; Harvey Baumgardner, De- 
troit Ed; James F. Davenport, 
Southern California Edison Co; 
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Powerscope 


Charles E. Eble, Consolidated Edi- 
son Co; Lewis R. Gaty, Philadelphia 
Electric Co; Don Kennedy, Okla- 
homa Gas & Electric Co; Francis 
McCune, General Electric Co; A. C. 
Monteith, Westinghouse Electric 
Corp; J. P. Yates, Bechtel Corp; 
and Edwin Vennard, Edison Elec- 
tric Institute. 


TVA Says Bids Match 


The Tennessee Valley Authority 
charged again last week that it had 
received identical bids from seven 
firms bidding to supply transmission 
line insulators. The companies: 
General Electric, Ohio Brass, I-T-E 
Circuit Breaker, H. K. Porter, Lapp 
Insulator, Joslyn Mfg & Supply, and 
A. B. Chance. 

Awards went to GE and Lapp 
because their plants are in labor- 
distress areas. TVA said it tried to 
make awards as nearly equal as 
possible, resorted to a drawing to 
decide the larger award. Lapp won, 
received a $61,200 contract for a 
total of 18,000 insulators; GE got 
$51,000 for 15,000. 


Scattergood Leg Fails 


A leg of a 200-Mva transformer 
at Los Angeles’ Dept of Water & 
Power’s Scattergood Station failed 
July 12 after two weeks of opera- 
tion. The English Electric Co unit 
successfully passed normal and im- 
pulse factory tests. After determin- 
ing cause and extent of damage, the 
company will repair the unit either 
in Los Angeles or at its plant in 
Ontario. 


A Safe Year 


Minnesota Power & Light Co 
passed a full year July 2 without a 
disabling injury. More than 2 mil- 
lion man hours were worked during 
the period, said T. O. Perrault, 
MP&L safety director. And in 1958 
only one disabling accident was re- 
corded by the company, which won 
awards from the National Safety 
Council and Edison Electric In- 
stitute. A letter of congratulations 
was sent to each employee over sig- 
natures of the board chairman, 
president, vp-general manager. 
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Explore Generation Schedule | 


Tests establish increased fuel cost between manual opera- 
tion of system generation, exact generation schedule 


What is the increased cost of fuel 
when manual operation of system 
generation deviates from the exact 
generation schedule? 

This question was explored on the 
Southwestern Public Service Co’s 
system, whose total capability of 
813,300 kw is vested in 11 generat- 


R. W. THOMAS, Senior Engineer, South- 
western Public Service Co, Amarillo, 


Texas. 


J. R. WILSON, Senior Application Engi- 
neer, General Electric Co, Dallas, Texas 


DR L. K. KIRCHMAYER, Manager, Sys- 
tem Generation Analytical Engineering, 
General Electric Co, Schenectady, N Y. 
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ing stations burning natural gas. Of 
this capability, some 82% is less 
than ten years old and is of the 
multi-valve, single boiler-single tur- 
bine unit type. 

Coordination equations, into 
which both incremental fuel and 
transmission loss costs are factored, 
are used in the company’s genera- 
tion scheduling. Theoretically, over- 
all system fuel input is minimal when 
all plants operate at equal incre- 
mental cost of delivered power. 

The incremental cost of deliver- 
ing power from a plant to the system 
load is the corresponding incre- 
mental fuel cost at the delivering 
plant, plus the cost of the incre- 
mental transmission losses incident 
to the delivery. The coordination 
equations implement the calculation 
of a schedule, specifying the amount 
of generation from each plant for 
various levels of system load. Such 
deliveries maintain equal incre- 
mental cost of delivered power from 
all plants for these load levels. 


Increase Fuel Costs 


Manual execution of such a 
schedule is a two-step process. The 
total system generation is allocated 
by the dispatcher to the proper 
plant, where the plant operator re- 
allocates this assigned generation 
among the units in his charge. The 
dispatcher works from a generation 
schedule specifying individual plant 
generation vs total system genera- 
tion. 

Plant operators in stations hav- 
ing two Or more units use curves 
showing unit generation as a func- 
tion of total plant generation. The 
dispatcher assigns plant generation 
to all plants with the exception of a 
“swing” plant. The latter’s changes 
in generation are dictated by the re- 
quirements of system frequency. 
Thus the system dispatchers must 
call for changes in generation on the 
other plants at rates that keep them 
and the “swing” plant on schedule. 

Deviations from exact schedule 
can result from this procedure. Any 
deviation increases fuel costs be- 
cause the schedules are derived from 
the coordination equations, which 
describe an allocation of genera- 
tion for minimum fuel input to the 
system at a given load. 
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A study was undertaken to evalu- 
ate a typical day’s operation, which 
would be selected from the dis- 
patcher’s log book. This selection 
actually involved more difficulties 
than had been anticipated. The 
system had been operating in 
accordance with a schedule calcu- 
lated on the basis of necessary as- 
sumptions regarding load character- 
istics, specific machines in service, 
transmission circuits in operation, 
etc. But a 24-hr period of system 
operation in which the assumed ma- 
chines were in service and unre- 
stricted in their outputs, when there 
were no performance tests on any 
machine and no maintenance out- 
ages On major transmission sections 
and the load pattern among geo- 
graphic divisions fell into the pre- 
dicted seasonal pattern, proved to 
be the exception rather than the 
rule. But such a day was found and 
labeled “typical.” 

Analysis of this day’s operation 
indicated that the fuel cost could 
have been reduced by $67 for the 
24-hr period through exact execu- 
tion of the optimum schedule. 


Personnel Put ‘on Test’ 


Accordingly, it was decided to put 
the system, dispatchers, and plant 
operators “on test” for a 24-hr 
period. This test was expected to 
indicate the best possible manual 
operation for the test period. Analy- 
sis of the period was expected to 
yield an extra cost figure, the mini- 
mum achievable, which could be 
used with the confidence that any 
manual operation would result in 
fuel costs exceeding it by significant 
amounts. This presupposed that ex- 
traordinary efforts would be made 
to obtain the best possible perform- 
ance for the test day, as it would be 
impractical to expect such perform- 
ance in routine execution. 


Variables Limited 


In preparing for the test, all ex- 
traneous variables were eliminated. 
System dispatchers and plant op- 
erators were trained intensively, 
kept records of their own perform- 
ance for 30 days before the test, and 
plotted curves of their “actual” and 
“desired” generation of machines 
and plants. Thus the personnel to 
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RECORDERS in dispatcher’s office show 
telemetering as already installed were 


be involved moved into the test 
period operating at peak perform- 
ance. 

Three days were selected for the 
test during which expected system 
load would be enough below peak 
so that there would be no fore- 
seeable restrictions in scheduling 
machine output. A_ generation 
schedule to match generation, and 
transmission system availability and 
the expected system load level was 
calculated on a high-speed digital 
computer. Maintenance schedules 
were rearranged to eliminate out- 
ages during the test. 

The three-day test period went by 
with all operations going as planned. 
Data for each day were examined 
and, from the operating perform- 
ance viewpoint, the best day was 
selected for analysis. These data 
comprised hourly readings of each 
machine’s and each plant’s output 
over a 24-hr period; these became 
the “as operated” schedule. 

In evaluating the schedule, cal- 
culations were performed on a digi- 
tal computer. Transmission system 
losses were calculated for each 
hour’s schedule of generation “as 
operated.” The total generation for 
an hour ‘“‘as operated,” minus the 
calculated losses for that hour, gave 
the system received load for that 










































stability of system load. Recorders and 
important assets in the several tests 


hour. These calculations were made 
for each hour of the test period. 

Then the optimum schedule for 
serving this calculated value of sys- 
tem load was determined, using ihe 
same basic system data as were used 
for the initial schedule. The differ- 
ence in fuel input for serving the 
system received load by the “as 
operated” and by the optimum 
schedules was then calculated. 

The results showed an excess cost 
of $22 for the 24-hr period for the 
carefully executed “as operated” 
schedule. Thus the extreme care in 
executing the generation schedule, 
even under ideal conditions, still re- 
sulted in this excess cost over the 
exact adherence to schedule. The 
deviation, the authors believe, is the 
absolute minimum attainable by 
manual dispatching and operation. 


Cite Corrective Measures 


These excess costs could be used 
to justify several corrective meas- 
ures, such as: 

1. A sustained effort to main- 
tain high proficiency of manual dis- 
patching. 

2. A wider use of computers to 
derive accurate optimum schedules. 

3. The application of continu- 
ously operating automatic dispatch- 
ing equipment. 


Test Used Arresters Before Reinstalling 


When lightning arresters are 
returned from the field after hav- 
ing been in service on the Kansas 
Gas & Electric Co system, they 
are tested before they are re- 
turned to stock. This is done be- 
cause there is no way to know 
how many operations the ar- 
rester has had or the condition 
of the gap. If the arrester passes 
the test it is put into stock; if it 
does not it is junked. 

Tests are made to determine 
leakage current and spark-poten- 
tial measurements. 

With the arrester to be tested 
connected in the test circuit as 
shown in the illustration, and re- 
sistance R, on the proper tap for 
the voltage rating of the arrester, 


voltage is raised slowly with the 
variac regulator until it reaches 
the maximum permissible line-to- 
ground voltage rating of the ar- 
rester. The voltage is held at 
this point for one minute unless 
leakage current is too high. 

Any arrester having a leakage 
current greater than 150 micro- 
amp is junked. Such arresters 
are opened and examined to de- 
termine condition and get in- 
formation to guide future tests. 

Because leakage currents may 
flow over the external surface 
of an arrester, as well as through 
the interior, care is taken to be 
sure there is no external moisture 
and that there are no surface 
deposits on the arrester. 


After leakage current has been 
determined, the test transformer 
is deenergized and the double- 
pole, double-throw knife switch 
is thrown to the Ry» position. 
Voltage is raised until the neon 
lamp glows. The circuit is then 
de-energized promptly to avoid 
possible damage to the valve 
element. The highest reading of 
the voltmeter just prior to spark- 
over is recorded. If it falls with- 
in predetermined values the ar- 
rester is returned to stock. If 
not, it is junked. 

The 60-cycle spark potential 
tests are not made on expulsion- 
type arresters, because these tests 
will damage the internal elements 
of such arresters. 


Farmers Use Variety of Meter Centers 


Service and load-center instal- 
lations have taken several forms 
on the Wisconsin Power & Light 
Co system. 

A commonly-used type. and 
one that is popular with electrical 
contractors, is the pole with stub 
and panel. A custom-built load 
center tower also makes a neat 
and sturdy installation. A single- 
pole installation, used for 100- 


58 


amp service entrances, can also 
be used where only a 200-amp 
disconnect or breaker is installed. 

A popular installation with 
farmers is the windmill tower 
type. Advantages of the wind- 
mill towers are: plenty of height; 
usual location over the well pipe 
where it is easy to install a sepa- 
rate circuit to the water pump; 
no guys required; and buying and 


setting of a pole is eliminated. 

However, with the windmill- 
tower type of service center care 
must be exercised to see that the 
metering installation is plumb, to 
assure meter accuracy. Wiscon- 
sin Power & Light Co has dis- 
tributed instructions with illus- 
trations showing the amount of 
shim necessary to plumb the in- 
stallation. 
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| Portable Gantry Aids Unit Overhaul 

E. H. MITSCH, Superintendent, Electric The crane can be dismantled The crane spans 26 ft and has 
Production Dept, a Gos & into three major parts for trans- 17-ft vertical clearance. These 
r SE hy See, See portation between stations. dimensions were selected to fit 
. Portable gantry crane of 242- Flanged joints speed assembly the largest generating unit on 
. 
- 


ton capacity aids in main unit and disassembly of the structure. CG&E’s system. 
overhauls by supplementing the 
main turbine-room crane. Dur- 
ing dismantling and assembly 
work for unit inspecting and re- 
pairs of large turbines, the port- 
able crane allows work on 
smaller parts to proceed when 
the main crane is in use. 

The crane was designed by 
structural engineers of Cincinnati 
Gas & Electric Co, and was built 
by Crawford Steel Construction 
Co, Cincinnati, for less than 
$2,000. Main components of the 
crane consist of A-frame legs 
made from 6-in. diameter steel 
pipe in two lengths, 15 ft and 
5 ft; horizontal and diagonal 
cross braces made from 2-in. 
diameter steel pipe; and the rail 
consisting of an 12-in. 31.8-lb 
I-beam 44 ft long. 


SS 
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Stronger Spray Cuts Pole Rot 


Discovery of fungus in inner sapwood of standing cedar 
poles indicates that stronger sprays may be necessary 


ROBERT D. GRAHAM, 
Research Center, 
ERNEST WRIGHT, Forest Lands Research 

Center, State of Oregon, Corvallis, Ore. 


Forest Products 


Concentration of pentachloro- 
phenol in wood-pole spray solutions 
for the protection of standing poles 
should be increased above the usual 
5-6% requirements. A concentra- 
tion of 10% is recommended. 

Results of a cooperative study by 
the Forest Products Research Cen- 
ter, Forest Lands Research Center, 
and Bonneville Power Administra- 
tion disclosed both the presence of 
penta in inner sapwood of sample 
sprayed poles and, at the same time, 
a growth of living fungi in the same 
area. 

Pathological and chemical studies 
were made of the inner sapwood of 
western red cedar poles, unsprayed 
and sprayed with a 5-6% penta- 
chlorophenol solution. Living fungi 
were cultured from the inner sap- 
wood of all unsprayed poles and 
from 90% of the sprayed poles. An 
unidentified wood decay fungus was 
found in a high percentage of all 
poles. 

Spray treatment resulted in essen- 
tially complete sapwood penetra- 
tion, but penta retentions in the 
inner 0.2 in. of sapwood frequently 
were insufficient to kill many fungi. 
Poles with an inner sapwood con- 
tent of 0.16 Ib per cu ft or more of 


pentachlorophenol were free of liv- 
ing fungi. 

Wood specimens were removed 
from ten unsprayed and ten sprayed 
poles near Portland, Ore., at about 
5 ft above ground. These _ butt- 
treated cedar poles had been in 
service for 25 yr at the time of 
spraying with 6% penta solution 
and had been in service another 5 yr 
prior to sampling. 

Specimens were also taken from 
twelve additional butt-treated cedar 
poles near Portland. These poles 
had been in service for 15 yr at the 
time of spraying and for 2 yr prior 
to sampling. Specimens were taken 
about 5 ft above ground and about 
5 ft below crossarms. All poles were 
at least 50 ft in length, but no in- 
formation was available on condi- 
tion at time of treatment. 


Uniform Specimens Taken 


Specimens were removed with 
hammer and chisel from the most 
badly weathered and decayed side of 
th pole, because penetration of 
pi¢servative should have been great- 
est there. Pieces taken were about 
142-in. wide, 4 in. long, and of a 
sufficient depth to include some 
heartwood. 

In every culture where fungal 
growth occurred, growth originated 
on the wood particle. Only one 
wood-decay fungus (not identified) 
was isolated from cultures of both 


Summary of Penta Analyses and Culture Tests of Sprayed 
and Unsprayed Western Red Cedar Poles 


Sap- 

wood 

Depth 
(In.) 


Locations of 
Specimens 


UNSPRAYED 

9 0.7 Inner 0.5 inch 
SPRAYED 5 YR PREVIOUSLY 

10 0.7 Inner 0.5 inch 
SPRAYED 12 YR PREVIOUSLY 

12" 0.75 Outer 0.5 inch 


Average 


0.15 


Poles with Fungi in 
Inner Sapwood 
Decay Other Total 
(%) (%) (%) 


Penta Content 
Range 
(Lb per cu ft) 


ee 78 100 


50 90 


sprayed and unsprayed poles. Other 
fungi present in sprayed poles in- 
clude species of Hormodendrum, 
Stemphyllium, Penicillium and Tri- 
choderma. 

At least 90% of the sprayed poles 
contained living fungi in inner sap- 
wood; from 70 to 83% contained 
decay fungi. Fungi from unsprayed 
poles developed rapidly in culture 
(5-7 days), but fungi from sprayed 
poles developed slowly (23-28 days). 

Average penta content of sap- 
wood samples analyzed was 0.10 Ib 
per cu ft. Fungal growth in culture 
occurred in inner sapwood at penta 
retentions as high as 0.13 Ib per 
cu ft; no growth occurred at reten- 
tions in inner sapwood of 0.16 Ib 
per cu ft or higher. Decay fungi 
were present, however, in the inner 
sapwood of one pole which had an 
average sapwood penta content of 
0.28 lb per cu ft (sapwood depth 
was 0.5 in.). Penta was found in 
all but one of the samples. 

Presence of penta in inner sap- 
wood speaks well for penetration of 
the treating solution, and slow 
growth of fungi cultured from 
sprayed poles indicates that shell 
rot development in these poles has 
been retarded. However, low penta . 
concentrations and presence of liv- 
ing fungi in treated sapwood are not 
indications of lasting protection. 
Further losses of penta due to 
weathering and leaching jeopardize 
the success of such practices. 

Complete sterilization of the sap- 
wood seems possible, in view of the 
penetrations obtained, and would 
eliminate much uncertainty concern- 
ing retarded development of fungi. 
A minimum penta content of 0.16 
«Ib per cu ft in the inner 0.2 in. of 
sapwood appears to be a reasonable 
goal for sterilization. Such a goal 
might be obtained by increasing the 
penta concentration of the spray 
solution to 10%. Although in- 
creased concentration of penta in 
the spray solution will not guarantee 
sterilization, it should result in 
improved treatment and extended 


a 67 92 
0.12 es ais 
0.13 


Top 
Base 
Inner 0.2 inch 
Top 
Base 


protection at slight increases in cost. 
Regardless of strength of the solu- 
tion used, continued evaluation of 
spray treatments by chemical and 
culture tests is necessary to develop 
effective practices and standards. 


0.11 
0.12 


*Specimens from only 6 poles were analyzed for penta. 
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Industrial 
Breaker 
Maintenance 
Is Workshop 8 


Theme 


The following is adapted from the Substation Main- 
tenance Workshop prepared and conducted by the 
Industrial Sales Dept. of West Penn Power Co for 
its larger industrial customers. Articles covering 


maintenance of insulation and transformers ap- 
peared in the Aug 25 and Dec 15, 1958 issues. 


The life of a circuit breaker and the service it renders 
depend to a large extent on proper application, installa- 
tion, and maintenance. Preventive maintenance often 
averts serious trouble. 

Inspection frequency and procedure should be de- 
termined by experience under operating conditions. 
Deciding factors may be the number of fault operations, 
severity of faults, weather, elapsed time, or a combina- 
tion of these. This schedule can be changed as service 
warrants or experience dictates. 

One method is to allow a certain number of points for 
each trip-out caused by overload or short circuit, the 
breaker being inspected as soon as 100 points have 
accumulated or at least every four years. If there are 
unusual noises, discoloration of oil, signs of moisture, or 
other hazardous conditions, a special inspection is 
made. Breakers on synchronous condensers and other 
units that are operated frequently are inspected yearly. 
If a breaker had been inspected several times and found 
to be in good condition the frequency of inspection may 
be decreased. 

Manufacturer’s instruction books are a vital help in 
maintenance, and should be kept available. The 
older the breaker, the more maintenance it will need 
and the harder it will be to get a new manual. 

The most frequent mechanical failures are broken 
lift rods, operating levers, and linkages. Most of these 
failures result from improper adjustment, infrequent 
inspection, or lack of lubrication. 

As each section of the breaker is inspected, make a 
careful check for worn or broken parts, loose or missing 
components, and burned spots. Clean off all dirty oil, 
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carbon, rust. or corrosion. Tighten all nuts, bolts, and 
mechanical parts. Each component should be checked 
carefully for evidence of moisture, rust, mildew, or low 
insulation resistance readings. Moisture can usually be 
minimized by good ventilation. Heaters may be in- 
stalled to reduce moisture and paint can be touched up 
to prevent corrosion. 

Proper lubrication is equally important. Use oxide- 
inhibiting oils which contain graphite. Ordinary ma- 
chine oils and penetrating oils evaporate quickly and 
frequently gum up or form residues. 

Note particularly that all electrical connections 
should be clean, secure, and make a good electrical 
contact. Grounds required special attention. 

Safety Precautions Must Be Observed 

Before starting work on a breaker, be sure you have 
observed all safety precautions. Be particularly careful 
when releasing the breaker and when returning it to 
service. Follow the tag-out and personnel precautions 
outlined in the preceding article. (EW, Dec 15, 1958, 
pp 37-39). In addition, be sure that: 

Breaker is open before opening disconnects. 

Line and bus disconnects have been checked open. 

There are no backfeeds from potential transformers. 

Main fuses at the switchboard have been removed 
and de is disconnected from the breaker mechanism. 

Tools and equipment are in safe working condition. 
Finally, work safely. Keep your mind on your work 
and take no chances. 

In breakers rated 46 kv or less, work must be done 
from ladders or platforms alongside the breaker. Ener- 
gized overhead conductors make it dangerous for work- 
men to stand on these breakers. Essential work may 
be done from the top of the breakers only if protective 
barriers have been installed. 

Before starting an inspection, be sure there are suffi- 
cient help, equipment, tools, and spare parts so the unit 
may be inspected quickly, with minimum exposure to 
air and weather. Tools, extension lights, blocks and 
tackle, safety devices, paint, varnish, oil, filtering and 
test equipment should be ready. Timing apparatus and 


61 





an insulation testing device should be available. Contact 
checking may be expedited by using three dry cells and 
three flashlight bulbs connected to indicate open and 
closed positions of the breaker poles. Open the tanks 
only in good weather or when precautions against en- 
trance of moisture and dirt have been taken. 

Make sure the tank lifter is in good condition before 
using it. Keep the worm gear and shaft clean, properly 
lubricated, and adjusted. Be sure all pulleys are well 
oiled and free of rough surfaces and rust. Do not kink 
the cable. Keep it clean and well lubricated. When it is 
not in use, wind it on drums and protect it from the 
weather. Watch for broken strands. 

Before lowering the tank, be sure the tank lifter is 
securely fastened to the frame and that the cable is in 
the groove of all pulleys. Stand clear of the tank while 
it is being raised or lowered. Put a couple of planks 
under tanks of frame-mounted breakers before they are 
lowered to protect the petcock and drain valve. 

Inspect the interphase linkage for correct position 
and proper adjustment. Check clearances. Correct val- 
ues for adjustment may be found in the manufacturer’s 
instruction booklet. Operate the breaker, slowly and 
manually, through the entire opening and closing strokes 
to be sure the linkage does not bind. If toggles move to 
dead center, the breaker will not trip. 


Use Oil Containing Graphite 


Lubricate with a light oil containing graphite. Check 
for cracked castings, and similar damage. Tighten con- 
necting pipes and baffles between tanks. 

Inspect alignment and adjustment of all dashpots, 
bumpers, and shock absorbers. Be sure dashpots and 
shock absorbers have the proper amount of suitable 
fluid and are free from binding. Dashpots, bypasses, 
and air valves should be free and adjusted so that 
they check mechanism movement before the opening 
stroke is complete and allow it to come to its proper 
position without undue impact. Stops must be adjusted 
to provide the correct overtravel when closing. 

Inspect all springs—bumper, buffer, closing, tail, 
accelerating, and balance—for breakage, proper size, 
and “set,” replacing any with a permanent loss of ten- 
sion or compression. See that all spring tops are se- 
curely fastened and lubricated. Check for lost or miss- 
ing springs. 

Check the semaphores or bell crank indicators to 
see that the mechanism is operating correctly and is 
free from obstructions. Lubricate with a light oil. 
Semaphores must show the actual position of the 
breaker; otherwise, breaker disconnects may be opened 
when the breaker is still closed. The position indicator 
should be painted a different color from the background 
SO it is easy to tell whether the breaker is open or closed. 
Paint the closed position red and the open position 
green, the same as the indicating lights. The words 
“Closed” and “Open” may be stenciled on the frame. 

Inspect heaters in the mechanism cabinet for loose 
connections, damaged insulation, or overheating. Turn 
the power on to see that they are operating correctly. 
Rust may indicate that they are not working. Heaters 
should be on at all times to minimize condensation. 

Check all external electrical connections with a 
wrench to be sure there is adequate mechanical strength 
and electrical contact. Remove leads from connectors 
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and clean off all corrosion, rust, and dirt. Leads should 
be free from dents, burrs, or pitting. 

Polish rough contact surfaces until contact area 
equals cross sectional area of conductor. Then cover 
contact surfaces with oxide-inhibiting grease and 
replace, making sure all connections are tight. Avoid 
undue strain on breaker bushings, as this may loosen 
the porcelain weather casing and let moisture into the 
breaker. Any turning of bushing studs will destroy con- 
tact alignment. 

Be sure all breakers are grounded and that all ground 
leads can carry the total station current. See that all 
ground connections, including ground pipes, are prop- 
erly installed, tight, and in good condition. Connect 
all ground leads to the common or station ground. 

Inspect tanks, valves, and gauges for leaks. Remove 
tank hold-up bolts, and clean the threads, apply a thin 
coat of oxide-inhibiting grease, and paint the bolts. 
Be sure the air hole in the top cap of all single connec- 
tion oil gauges is open. Plugs should be tight enough 
that they can not be withdrawn without tools, and then 
cemented. Replace gaskets and reseat or repack valves. 

Look for sludge on the bottom of the tank, especially 
in breakers carrying heavy load or located in confined 
spaces. Sludge is an indication of overheating, usually 
from poor contacts or overloading. If sludge is present, 
determine the cause immediately. 

Wipe the inside of the tank with a clean, dry, lint-free 
cloth. Then flush the tank with a little clean oil before 
refilling. Tanks on frame-mounted breakers must be 
pulled up tight to prevent entrance of moisture. 


Small Holes Ventilate Junction Boxes 


Examine all junction and conduit boxes for moisture. 
If it is present, retape connections with rubber and fric- 
tion tape, and apply a good coat of lacquer. To provide 
good ventilation, %-in. holes may be drilled in the 
under side of two or more junction boxes selected to 
give a natural circulation of air. Condulet covers should 
be replaced carefully, installing new gaskets if needed. 

Inspect the breathers to see that they are free of 
obstructions. Check valves should have a small hole 
to let out air as the tank is filled. Inspect the screen at 
the upper end of the vents. Do not remove vents ex- 
cept to clean or replace gaskets. Pipes which extend 
up and then down over the outside of the tank may not 
draw off all the gases above the oil; keep flames away 
from such tanks when the top lid is removed. 

A legible nameplate is essential for positive identifi- 
cation of a breaker. Clean and polish nameplates and 
give them a coat or two of clean spar varnish. Do not 
paint them. Cover tags with grease or masking tape 
before painting the tank. Breaker tag numbers should 
be located at the same place on all breakers, preferably 
below the nameplate. Install tags so that water will not 
collect behind them, freeze, and break the tag. Replace 
illegible nameplates. A magnifying glass often makes 
it possible to read otherwise illegible nameplates. Newer 
apparatus usually has nameplates of plastic, or non- 
tarnishable metal which need little maintenance. 

Clean, sand, prime, and spot paint all rusted places 
on the outside of the tank. If the paint is in bad shape, 
repaint the breaker. If this can not be done imme- 
diately, record the condition on the inspection report, 
and the approximate time it should be painted. Clean 
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and paint the top of the tank, bushing flanges and 
gaskets, bushing caps, and all cemented joints. 

Clean and paint the inside of the mechanism housing. 
Excessive rust here may indicate that air vents are 
blocked, that new vents or heaters are needed. On 
some old-style breakers, a 14-in. hole may be drilled 
in the web on the bell-crank housing to let water out. 

Inspect all contacts for alignment, uniform pressure, 
adequate contact area, penetration, and burning. Poor 
contacts will cause heating, even though they are carry- 
ing much less than rated current. The heat in turn 
will produce sludge and oil deterioration, carbonize the 
lift rods, soften the copper, or cause a breaker failure. 

File or sand contacts until a good, smooth contact is 
made. Do not let filings fall into the tank or oil. All 
oxide film must be removed by polishing with fine sand- 
paper or crocus cloth. If a good contact can not be 
made, replace the contacts. Poor contact is caused by 
too infrequent operation of the breaker, improper ad- 
justment of lift rods, bell cranks, interphase connec- 
tions, toggles, or latches, and by normal wear. 

Check contact travel and the compression movement 
after contacts on the closing stroke. For units above 
600 amp, check alignment closely with a feeler gauge. 
Opening and closing a breaker five or six times will 
often remove scum and carbon on copper contacts. 

Do not file butt-type contacts too much, because this 
removes the hard surface and leaves a soft contact 
which requires excessive maintenance. If de-ion type 
moving contacts, made of copper, have mushroomed, 
remove them, place on a solid, flat plate, and hammer 
the material back into shape. This will make the surface 
harder and tougher. If this type of contact heats, check 
for oxide film. 


Brush Type Contacts Require Special Care 


Proper setting and maintenance of lift rod stops is 
particularly important for brush type contacts. Malad- 
justment may cause contact damage when the breaker 
is operated electrically. Since these contacts usually 
carry heavy currents, the contact compression and sur- 
face area is very important. 

To check contact pressure of brush-type contacts, 
insert a sheet of paper and a sheet of carbon between 
them and close the contacts. The imprint on the paper 
should show about 75% of the surface area making 
good contact. Do not let the paper get between the 
laminations. Contact may also be checked by noting 
the flexing of contact laminations or by using a light and 
feeler gauge. Contact leaf springs that have been bent 
or sprung too much will not give satisfactory service. 

If contacts are burned or dirty, remove and clean 
them. Large burned points on moving contact tips may 
hit stationary contacts and slow or prevent breaker 
tripping. Be sure all braided wire is clean and making 
good contact. Replace the shunt if strands are broken. 

Check explosion chambers for burned or warped 
insulating tubes. Remove carbonized oil and sediment. 
Be sure to check clearance between arcing tips of mov- 
ing contacts and the inside of the explosion chamber. 

Look for burns and shorts between the laminated 
sections of de-ion grids. If the insulating barrier is 
cracked, replace it. 

Inspect lift rods and guides visually for burned, 
cracked, or broken parts. One method of finding a 
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eration to “students” from large industrial customers 


cracked lift rod is to wipe the oil off and then lay the 
rod in the sunshine. If more oil oozes out along a line, 
it may indicate a crack. 

Occasionally an excess of old linseed oil may be 
found on lift rods. This may retard breaker tripping and 
should be removed by scraping and cleaning. Then ap- 
ply a coat of air drying varnish. Make certain the lift 
rod is not binding in the guide. Check for correct stroke 
length so that proper contact will be made. If there are 
wooden crossheads, look for burning or cracks. 

If the insulation values of the lift rods are too low, 
replace them. If this can not be done, remove them and 
clean thoroughly with a solvent, then bake them at a 
temperature not exceeding 95 C. Drying time will de- 
pend on their size and the amount of moisture absorbed. 
When the resistance is satisfactory, apply two coats of a 
good insulating varnish. 

Inspect tank liners visually for burns, holes, warping, 
or carbonized paths in or on the insulation. Check me- 
chanical condition and look for parts that are loose or 
floating in the oil. Remove all blisters. Remove the 
liners and clean them thoroughly with oil or by wiping. 
If liners are too warped, they will interfere with the 
moving contacts. Check the insulation resistance of all 
liners. If part of the liner is water-soaked, it should be 
baked dry and then varnished. 

Remove all rust and scale from the under side of 
the tank cover with a scraper or wire brush. Oil may be 
removed with a solvent. Paint the clean surface with an 
oil-resisting paint. 

To locate leaks in the tank cover, first remove all 
moisture from the under side. Then build a wall of mud 
or putty around the outside top of the cover. Fill the 
enclosure with water and note where it seeps through. 
Another method is to make the tank airtight, paint the 
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top with soapsuds, force air into the tank, and note 
where the bubbles form. 

Leaks may be repaired by welding, brazing, caulking, 
or peening. One method of fixing a small hole is to 
force in metal with a dull cold chisel, then peen the sur- 
faces together with a ball-peen hammer. This technique 
should not be used on cast iron. Another method is to 
drill and tap the cover and then insert a half-inch brass 
pipe plug which has been painted with shellac or red 
glyptal. Special kinds of solder will sometimes work. 
If welding is required, be sure the tank is ventilated. 

Inspect bushings for broken or cracked porcelain, 
cement breakage, low oil level, foreign matter on petti- 
coats, or loose connections. Look for dried out, im- 
properly fitting, or damaged gaskets. Caulking com- 
pound may be used to fill cracks around the flanges and 
on bushings above the oil line. Coat all cracks or 
breaks with shellac and note them on the inspection re- 
port. Coat cement joints between the rain sheds with 
black paint or lacquer. Paint bushing caps and flanges. 
On condenser bushings, look for punctured layers at 
the bottom or for compound leaking from the layers. 

Be sure bus connections are not straining the bush- 
ings. If contact pressure on the bottom of the central 
stud has pushed the stud up into the condenser or if 
the porcelain condenser layers have been pushed 
through the flange, install a new bushing. 

Check porcelain are shields for cracks. Clean the in- 
side and outside of the arc shield and the lower end 
of the bushing by flushing and wiping with a clean cloth. 
If there is much oil in the carbon, remove stationary 
contacts and arc shields and clean thoroughly. Put new 
oil in the arc shields unless the old oil is clean and has 
high dielectric. 


CT Case May Alter Turns Ratio 


The insulation resistance of bushing type current 
transformers should be checked with a 500-v instru- 
ment if one is available; if not, use a 1,000-v instru- 
ment. Include all current transformer circuits up to the 
switchboard. Remove current transformer links at the 
switchboard and any grounds first. Be sure to replace 
grounds on the secondary after testing. 

Check the copper grounds between the transformer 
housing and the tank. Explosive gases may collect in 
this housing during trip-out and then explode when 
there is another surge. 

It is vital that the metal case around the current trans- 
former should not touch the bushing flange. If it does, 
it will form a short-circuiting turn and alter the turns 
ratio of the unit. Check the insulation resistance of all 
terminal blocks. Then be sure that any leads removed 
are reconnected to their proper terminals. Tape any un- 
used taps or fasten them to the terminal board. 

Moisture in a current transformer may sometimes be 
detected by mildew on the leads, by a low turns ratio, 
or by a change in ratio when power is left on a short 
time. If moistire is present, check condulet cover 
gaskets for leaks. If the covers are located on the bot- 
tom of the condulet, drill two 4-in. holes in the cover. 

The first step in checking the electric operating mech- 
anism is to measure insulation resistance of the control 
cable, trip coil, and closing coil with a 500-v instru- 
ment. Clean the DPST control switch and apply a 
little white vaseline or oxide inhibiting grease to the 
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control and hinge ends. Be sure the trip solenoid has a 
little free travel before striking the trip lever and a little 
overtravel after engaging the trip latch. Be sure there is 
a good connection from the panel to the ground wire. 
Clean and lubricate all bushings and bearings with oil 
or grease which will not congeal in winter. 

Clean the ground surfaces of all latches. Dirt or cor- 
rosion here will increase latch resistance and impede 
tripping. If the metal surface is uneven, polish with 
crocus cloth or fine emery but be careful not to alter 
the angle of the latch. Then coat the surface with a 
thin film of graphite or gun grease. 

Using the manual control lever, operate the electric 
mechanism slowly to see that all parts move freely. Do 
this first with the solenoid connected to the lift rod link- 
age, then with it disconnected. The trip-free latch should 
reset as the mechanism passes the trip-free position. 
Check travel of the trip plunger, making sure it is long 
enough to give positive tripping. Compare electrical 
and mechanical overtravel against values given in the 
manufacturer’s instructions. Do not operate the breaker 
by the solenoid mechanism without oil in the tank. 
Caution: When working on the mechanism with the 
breaker closed, wire the trip latch or block the breaker 
closed so it can not be tripped accidentally. 


Check Compression of Switches 


Make sure there is sufficient compression on all 
switch blades of pallet and auxiliary switches. Check 
the timing between each switch and its associated relay. 
Adjust each switch so there is a little clearance for over- 
travel in normal operation. Look for burned contacts 
or fused copper on shields. The multi-pole pallet switch 
on certain breakers is adjusted so the fingers are ap- 
proximately in the center of the contacts for both 
breaker positions. The two-pole pallet switch should be 
adjusted so the closing coil current is cut off very near 
the end of the closing stroke. 

Check the operations counter to make sure it is oper- 
ating correctly, that the numbers are in plain view, and 
that the linkage is properly adjusted. At the beginning 
and end of the inspection, record the counter reading in 
the station log book and on the test sheet. 

Inspect indoor switchboard panels, after making sure 
the circuit is de-energized. Clean control fuses and 
check their ratings. The fuse block can be cleaned with 
alcohol or porcelain cleaner. Clean the remote control 
switch, then sand and adjust its contacts. Finally, give 
the contacts and the bearings a thin coat of vaseline. 

After inspection has been completed, and tanks filled 
with oil, operate the breaker a few times from the con- 
trol switch. Be sure everyone is clear of all moving 
parts and that tools and equipment are out of the way. 
During the operation, make certain that the position 
indicator operates correctly and the operating mechan- 
ism is not sluggish. The breaker should make a full 
closing stroke and have a full and free opening travel. 
Check operation of latches, pallet switches, and control 
relays. Be sure that the hand trip lever will trip the 
breaker and the switchboard lights operate correctly. 

Record opening and closing times in hundredths of 
a second. If a breaker is suspected of slow tripping, 
time it before starting inspection. Comparison of this 
test data with that taken when the unit was first installed 
will give a good indication of its condition. 
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PERMALEX INSULATION SYSTEM 


Film enamel turn insulation (Formex® wire) 


Treated kraft paper layer insulation 


Film enamel insulation 
Untreated kraft paper layer insulation 


NEW 1959 G-E DISTRIBUTION TRANSFORMERS, with Permalex insula- 
tion, provide utilities important savings in operating costs. For example, 
A shows life of former transformer at 150% of rated load. B shows how 


PERMALEX 


Insulation Gives G-E Transformers 
Exclusive 20% Added Loadability 
with Full Transformer Life 


Standard on the new 1959 General Electric pole-type dis- 
tribution transformer, Permalex insulation brings electric 
utilities important savings in operating costs. You can get 
increased transformer loadability, or increased transformer 
life, or a combination of both. The new transformer will be 
available through 167 kva. 


Users can increase transformer loading an additional 
20°% of nameplate rating and still get full transformer life 
— thanks to the increased loadability permitted by Perma- 
lex, the new General Electric insulation system. 


Utilities who normally remove transformers, or add 
units, when peak load on the transformer reaches 150°% of 
rating, for example, can now load to 170° and obtain the 
same long transformer life as before. Or you can utilize in- 


Permalex insulation increases loadability 20% with same life. C shows 
increased life—almost 400% —at present loads with new General Electric 
Permalex insulation system. 


creased thermal stability to get 400% longer life with pres- 
ent load, or a combination of both increased life and load. 


WHY PERMALEX GIVES EXTRA STRENGTH 


The new Permalex insulation system uses a cyanoethylated 
kraft insulation material, patented by G.E., to preserve 
high dielectric strength. Cyanoethylation of the kraft re- 
tards formation of moisture, released by cellulosic mate- 
rials when subjected to load. 

In the Permalex insulation system, cellulosic materials 
are treated in raw pulp stage to replace “OH” chemical 
groups with “Cyanoethyl” groups. Since this retards water 
formation, the new G-E transformer withstands better the 
higher temperatures which accelerate aging of insulations 
not treated by the cyanoethylation process. 


PERMALEX IS COMPATIBLE 


Permalex is completely compatible with everything in the 
transformer, is clean, safe and odorless. It has no detri- 
mental effect on components such as enamel film insulation. 
steel or aluminum parts, or oil. 

The new 1959 General Electric distribution transformers 
with exclusive Permalex insulation will be available at n« 
price premium. 
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MELALAST FINISH ON COVERS of new G-E distribution transformers prevents outages caused 
by birds and squirrels, eliminates need for special ‘‘bird guards" or terminal taping. 
Slight shock sends visitors safely on their way, as shown in the artist's conception above 


MELALAST 


Finish on Cover Prevents Outages NEW BUSHING on the 1959 General 
Caused by Squirrels and Birds Electric distribution transformer 


permits replacement of high-voltage 


OTHER ADDED VALUE BENEFITS OF 
NEW G-E DISTRIBUTION TRANSFORMER 


New savings in installation and maintenance expenses are 
now possible with Melalast finish on covers of General Elec- 
tric pole-type distribution transformers. This cost-saving 
feature is provided at no price premium on all ratings above 
5 kv. 

Melalast finish is a modified epoxy resin which insulates 
birds and squirrels from the grounded cover, thus prevent- 
ing outages and customer complaints. It is applied to both 
main and handhole covers and cover bands. 

The Melalast coating protects from line to ground but 
still provides a slight shock, sending squirrels and birds 


fuse without removing the bushing. 
This helps reduce maintenance 
costs. In addition, positive method 
of internal clamping eliminates ex- 
ternal parts, potential sources of 
corrosion. 


NEW ROLLED-UNDER BASE on G-E 
distribution transformers through 
100 kva reduces maintenance costs 


by minimizing finish damage from 

corrosion resistance. scraping. Minimizes floor and truck- 
Melalast finish, from the G-E Pittsfield laboratories, is bed scuffing. 

another added value benefit which utilities derive from 

General Electric research and development. 


GENERAL €@ ELECTRIC 


safely on their way. Melalast finish also provides improved 


NEW LIGHT AND BREAKER SETTINGS make usable the extra 
loadability possible with Permalex insulation. Graphs and 
further details on following page. 
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LECTRIC DISTRIBUTION TRANSFORMER 
ERATING AND MAINTENANCE COSTS 


NEW Higher Light and 
Breaker Settings Make 
Extra Loadability Usable 


The new 1959 General Electric distribution transformer establishes 


SS a logical, comfortable load-growth margin over the entire kva 
range for self-protected units. New light and breaker settings pro- 
vide greater margins than the pre-1956 settings, thus avoiding 

||} ||| “hot-weather” tripouts as air conditioning loads increase. Yet set- 

tings are not unrealistically far apart. 
The new light and breaker settings reflect utility requirements to 
avoid both the too narrow margins prior to 1956 and too wide 


margins which make it difficult, if not impossible, to use the light 
as a warning for the coming changeout. Settings on the new 


General Electric Type HSBA distribution transformers make it 
ot {tT simple to plan changeouts in advance, without any change in utility 
operating practices. And only on the new G-E transformer do you 
Pil | 8] get these higher light settings and the resulting operating savings. 
A new, red-bordered nameplate on transformers with Permalex 
insulation provides easy, positive identification of the increased 
os loadability for both conventional and self-protected transformers. 
For users of HSBA transformers this nameplate will also identify 
the increased breaker settings. Important as it is, Permalex insula- 
tion is just one of... 


10 REASONS WHY GENERAL ELECTRIC 
IS YOUR BEST TRANSFORMER BUY 


rs Ld . New Permalex Insulation increases transformer loadability 
by 20%. 


Pal = . New Melalast Finish on cover ends outages caused by 
animals, 
Formex Wire helps cut size and weight, makes handling and 
is changeouts easier. 

: . AL/CU Terminals provide sure electrical contact with both 

OEE ea oe aluminum and copper conductors. 
5) . Strenicor Clamps virtually eliminate secondary terminal fail- 

ures and resulting service calls. 


. Stainless Steel Bands, Nitrile Rubber Gaskets simplify 
maintenance, resist corrosion. 


. Impulse Testing at factory assures extra years of reliable 
service. 

. Self-Protected Transformers are equipped with superior 
Thyrite* Magne-valve arresters. 

. Computer-Controlled Ordering System speeds delivery. 
helps reduce utility inventories. 
Careful Packaging, guided by impact and vibration tests. 
cuts shipment damage. 


Ask your G-E sales engineer for further details on the savings 
provided by new Permalex insulation and Melalast finish—and the 
10 reasons why General Electric is your best transformer buy. Or 
write for bulletin GEA-6070 to G.E. Co., Section 431-85, Schenec- 
tady 5, N. Y. 


“Reg. Trademark of G. F. Co. + 
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Provide Clearance for 69 Kv 


Inexpensive plastic replaces steel hanger straps on 34.5-kv 
tower circuit, thus deferring construction at least 5 years 


R. E. NAHM, Transmission Engineer, Engi- 
neering Department, Orange & Rock- 
land Utilities, Inc., Middletown, N. Y. 
Replacement of steel by fiber 

glass components on a steel tower 

gave Orange & Rockland Utilities 

Inc the needed clearance for operat- 

ing a 34.5-kv circuit at 69 kv. This 

simple and inexpensive expedient 
deferred construction of a 69-kv 
line for at least five years. 

Orange & Rockland Utilities 
faced recently the problem of ex- 
tending its 69-kv transmission to the 
rapidly growing loads in its south- 
eastern territory. The construction 
of a 69-kv transmission line to West 
Nyack, completed the first step. 

Additional capacity was needed 
at Haring Corner Substation, south 
of West Nyack, which was then 
served by a 5-mile double-circuit, 
Steel-tower transmission line de- 
signed for and operated at 34.5 kv. 
A study showed that conversion of 
one circuit of this line to 69 kv 
would relieve the immediate need 
for a new 69-kv transmission line. 
For converting one circuit to 69 kv, 
an outlay of $80,000 could be 
justified. 

The 34.5-kv steel-tower configura- 
tion permitted increasing the operat- 
ing voltage to 69 kv by the addition 
of two more 534 by 10-in. suspen- 
sion insulators, except that the addi- 
tion of insulators decreased the 
clearance between the upper phase 
wire and the center arm steel hanger 
bars. The estimated cost of recag- 
ing the towers was $1,000 per tower, 
and the replacement of the cages 
would have necessitated de-energiz- 
ing both 34.5-kv circuits. ; 
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STRAPS of fiber glass were designed 
to substitute for 
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steel hangar bars 
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The tower, however, could be 
used for 69-kv without further struc- 
tural alterations if a non-conducting 
substitute could be found for the 
steel hanger bars. 

Fiber glass straps, especially de- 


signed to replace the steel hanger 
bars, effectively attained the desired 
electrical clearances. These straps 
or rods were manufactured by the 
Empire Metal Products Co, Chi- 
cago, Ill. The estimated cost of 


installing them was $133 per tower; 
actual costs averaged less than $100 
per tower on the 47 towers in the 
changeover. 
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High Peaking Capacity, 
Minimum Space 
Requirements 





PROFITABLE PEAKING 
WITH GAS TURBINES 





General Electric’s new 20,000, 28,000*-kw gas turbine | 
specifically designed for electric utility peaking applica- 
GENERAL ELECTRIC’S tions is a compact, self-contained unit only 67 feet long, 
15 feet wide and 10 feet high. 
NEW GAS TURBINE These dimensions permit convenient installation in 
FOR PEAKING REQUIRES ONLY many existing power stations. Where additional facilities | 


are required, only a small inexpensive building is needed. 


A 3000-SQUARE-FOOT BUILDING As shown by the illustration, a typical building, requiring 


minimum excavation, occupies a total of only 3000 
FOR 20,000/28,000*-KW square feet. This includes all necessary building services, 
auxiliaries, switchgear, and controls. Automatic starting 
CAPACITY and remote operation for additional savings can be pro- | 
vided with no increase in space. 
The over-all site dimensions will be determined by 


building accessibility and the requirements for trans- 


* Maximum output obtainable with low ambient temperature formers and fuel storage. 











Complete facilities in only 3000 square feet 
because of the gas turbine’s simplicity, compact- 
ness, and easy-to-use controls and auxiliaries 






SEND TODAY FOR NEW PEAKING BULLETIN 


General Electric gas turbines are ideally suited to meet 
{, present and future electric utility peaking requirements. 
General Electric Company 
Section A261-36 
Schenectady 5, N. Y. 


If you are presently evaluating, or plan to evaluate your 
system’s peaking requirements, your nearby General 
Electric Sales Representative will be glad to show you 
0 Please send me bulletin GED-3761, “General Electric Gas 
Turbines for Electric Utility Peaking,” containing complete 
information on this unique prime mover for peoking. 


how peaking with G-E gas turbines can save you dollars. 
For additional information clip the attached coupon today 
and send to General Electric Company, Section 261-36, 


Schenectady 5. Ne ¥. O Please have a G-E Sales Representative call on me. 
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Plot Fault Current Limits for Aluminum 






The following curves for maximum fault current operating limits The resulting equation for stranded aluminum and ACSR con- 
were developed from a set of equations originated by L. T. Guess, ductors is based on limiting conductor temperatures of 340C for 
Aluminum Co of America. The basic properties of EC aluminum, stranded aluminum conductors and 645C for ACSR. The latter 









| 

including specific heat and temperature-resistance relationships, is the threshold of melting of EC aluminum. The mechanical 
were used in developing the curves. properties of the steel core are affected little at this temperature. 
In recent years, the need has arisen for determining the maxi- M 

| mum current that can be safely carried by a transmission line ee aluminum conductor 





conductor in a period of about 3 to 20 cycles. Because the period 









of most interest for fusing is of the order of a few cycles or a M 
fractions of seconds rather than minutes, the assumption is made | 0.0860 —\ o=ACSR 
that no heat is dissipated from the conductor. | | s 
A temperature of 340C (644F) was chosen as a limiting condi- Where t = time in sec to bring conductor to max temp 
tion. Annealing occurs almost instantaneously above this tempera- M = cross-sectional area in circular mils 
ture, | = fault current in rms amp 








Adapted from forthcoming Aluminum Co of America technical report 
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MAXIMUM FAULT CURRENT operating limits are shown current to bring aluminum strands to the threshold of melt- | 
above. Time indicated is that required for given rms fault ing. Curves assume there is no heat loss in conductors | 
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here’s the inside story 
on Southern States 
cutouts and boric acid 


fuse links 


While Southern States Distribution Cutouts are designed 


' 
va 
be: 


AUXILIARY 
TUBE SEALED 
TO TOP FERRULE 


to function properly with other makes of fuse links, there 
is a measurable difference in performance when Southern 


States boric acid links are used—not only in our cutouts, 
BORIC ACID 


but in other makes, too. POWDER 


The cutaway view tells the inside story of why Southern 
States Cutouts and Fuse Links work together to provide the 
ultimate in fuse protection. LOW TEMPERATURE 

The auxiliary tube of the link is unusually long and ALLOY JOINT 
sealed to the top ferrule. The fusible element is buried in 
boric acid powder. 

When a fault occurs, even one just sufficient to melt the 
fusible element, a lot of things happen fast: First, an arc is 


established when the element separates. The heat generated FUSE LINK 


AUXILIARY 


by the arc instantly converts the boric acid powder into ‘a 


water and then into a large volume of steam. This action 
performs a dual task. First, vaporization of the water and 
rapid expansion of gas cools the arc. Simultaneously the 
arc stream is purged of ionized gas by a fast-moving HORN FIBRE 
column of steam. ee 

Circuit interruption is swift and sure. 

\t higher values of fault current, pressures generated 
destroy the auxiliary tube. When this happens the main 
tube takes over, normally clearing the fault in less than 
a cycle. 

For the ultimate in fuse protection on low or high faults, 
use Southern States Cutouts and Fuse Links. 

Get full information from your Southern States repre- 
sentative, or write for Bulletins 580C and 55PDL. | 





SOUTHERN STATES — a 
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EQUIPMENT CORP. ormcr> 
® HAMPTON, GEORGIA 


§N CANADA Dominion Cutout Co., Ltd., Toronto 


Procurement & Products 


INFLATION OUTLOOK ) Inflation seems almost certain to creep a bit slower in the months 
and the year ahead. That's the picture you get from the economic 
indicators and from developments in our own industry. 


Take a look at the broader economic indicators first: (1) “Ihe “cost 
push” from labor hasn't shown itself to be as hefty in 1959 as in the 
past few years. This year’s wage agreements are trending to the 4-5% 
range—well below the agreements reached in 1956 through 58. (2) 
There’s a fair chance that the 1960 federal budget will be kept in 
balance, thanks to rising tax receipts and the concern of both Admin- 
istration and Congressional leaders. (3) Credit is far from easy and 
the Federal Reserve Board has shown no signs of making it easy. (4) 
Rising industrial production is playing its part in slowing the infla- 
tion climb. 


Price developments in the electrical industry contribute to the infla- 
tion slowdown theory. ‘lake the reductions on turbine generator 
price tags along with the adjustments on escalation charges. While 
these may not add up to significant cuts on individual contracts, they, 
nevertheless, represent the first such book cuts made in recent his- 
tory and will contribute to slowing the inflation climb. What's more, 
says a GE spokesman, these cuts will hold even in the face of a 
“moderate” rise in steel prices. 


Earlier in the year, both Westinghouse and GE trimmed distribution 
transformer prices on frequently ordered, standard sizes. Again 
the cuts were not drastic, but still served as an anti-inflation straw. 


On still another front, coal prices will remain relatively stable during 
the remainder of this year despite the prospect for a rising demand. 
This comes after price cuts for this commodity earlier in the year. 


Copper, another vital raw material for our industry, has dropped 
1'2¢ a lb in the past two weeks despite the threat of labor stoppages. 


Most of these price reductions come at a time of rising or healthy 
demand for the equipment and commodities involved. Engineering 
innovations, greater mechanization and automation, and improved 
production techniques have contributed to these adjustments. 


Remember, though, these are just a few straws in the wind. They 
don’t spell the end of inflation. ‘The optimists add it up this way: 
The outlook seems to be for no more inflation than we've grown 
accustomed to, and probably a little less! 


News of Manufacturers 
New Equipment 
Readers Service 
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NEW FARGO 9800-A 


9000 Series'’ ALUMINUM CONNECTORS 


Increased contact areas, larger radiating surfaces 
and like metal contact minimize cold flow of the alu- 
minum by reducing the pressure per unit area, by low- 
ering the overall temperature rise of the conductor and 
connector at the points of contact, and by eliminating 
the difference in co-efficients of thermal expansion be- 
tween the metals. Pressure is exerted on all of the 
strands thereby evenly distributing the current through 
the conductor. The increased length of conductor cor 
tact, also, helps overcome the high contact resistance 
OMe Tu aae 

The spacer is soft, ‘pure’ aluminum which provides 
a short, high conductivity path between conductors and 
forms around the strands sealing out corrosive media 
ella mr ale late 

The one piece construction of the Fargo ''9000 Se- 
ries’ greatly simplifies installations as there are no 
loose parts to handle. The long protected thread en- 
gagement eliminates thread galling or seizing due to 
over stressing or corrosion thereby assuring easy re 
moval. 

RMT ten MM le Ml CoM UCUuMmLCLelLare 
two bolt connectors in sizes from =2 to =666, 600 ACSR 
for aluminum to aluminum or aluminum to copper con 


nections. 


Distributed by 


LINE MATERIAL INDUSTRIES 
McGraow-Edison Company 


Milwaukee, Wisconsin 


In Canado, CANADIAN LINE MATERIALS, LTD. Toronto, Conade 
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TWO BOLT 


CONNECTORS 
ARE EASY T0 INSTALL 


Place clamp in two bolt hot 
line tool tightening on positive 
grip, wedge shaped boss. 
Position spacer for easy tap 
acim arom 

Hook over run. 

. Insert tap. 

. Tighten bolts by 
wrench socket from one to the 
Oh dats 

Result: Simple hot stick installa- 
tion on large size conduc- 
tors giving an excellent, 
low resistance connection. 


swiveling 


Safety Live Line Tool +722 


Manufactured by 


FARGO MFG. COMPANY, INC__4 
Poughkeepsie “a 
New York 
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NEWS OF MANUFACTURERS 


Westinghouse Prepares for Turbine Peak 


. . . $25-million expansion program to provide adequate 
manufacturing facilities for expected sales in 1962-64 


Westinghouse Electric Corp has 
launched a $25-million program for 
the expansion and modernization of 
facilities for the manufacture of tur- 
bines, generators, large motors, and 
related heavy apparatus at its plants 
in Lester, Pa., East Pittsburgh, and 
Sunnyvale, Calif. Extensive revision 
of the company’s steam division at 
the Lester plant is planned, for 
which $21 million is allocated. 

Principal objective of the overall 
program is to provide adequate man- 
ufacturing facilities to meet an anti- 
cipated peak in the shipment of 
steam turbine generators and related 
apparatus in the 1962-64 period, as 
well as to meet rising foreign and 
domestic competition. The decision 
to expand the company’s turbine 
production facilities was predicated 
on an expected 30° increase in 
turbine shipments in 1963, 
pared with 1958's shipments. 


com- 
The 


company estimates that 82% of all 
units shipped will be above 100 Mw. 
Largest segment of the program, 
the modernization and rearrange- 
ment of the Lester plant, will in- 
crease the production capability of 
the company’s steam division ap- 
proximately one third in the next 
two years. In announcing the pro- 
gram, W. C. Rowland, vice president 
in charge of the division, said that 
the $21 million to be spent at Lester 
will be used mostly for the purchase 
of new tools and for the rearrange- 
ment of production equipment for 
improved manufacturing flow. 
Eighteen and a half million will 
be spent for modernization of the 
turbine division, with more than half 
being invested in tools and equip- 
ment and the balance in new build- 
ings and expenses of rearranging 
facilities. The other $242 million 
will be spent to consolidate heat 


' c . 
aisle tor Lester steam turb ne 


Ruornc tn 
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transfer apparatus manufacturing 
facilities into one building, which 
will be expanded. The heat transfer 
department produces condensers, 
feed water heaters, pumps and steam 
generators. 

A Westinghouse spokesman said 
the company believes a 25% reduc- 
tion if manufacturing time will be 
achieved for work in process by the 
rearrangement and modernization 
of the company’s turbine facilities. 
An improved floor arrangement for 
making turbine components will 
minimize inter-departmental and 
intra-shop movement of materials, 
reducing in-process and _ waiting 
time. 

These revisions to the Lester, Pa., 
plant go hand-in-hand with the 
Westinghouse building-block con- 
cept of turbine design, recently in- 
troduced (EW, June 29, p 96). 
This concept involved pre-engi- 
neered basic elements and com- 
ponents which can be arranged in 
a variety of combinations to meet 
required higher machine ratings and 
higher steam conditions. For ex- 
ample, the building-block concept 
permits seven basic turbine elements 
to be arranged in combinations from 
tandem double flow to cross-com- 
pound octuple flow in a range of rat- 
ings from 150 to 600 Mw at 3,600 
rpm with 25-in. exhaust buckets. 
Ratings up to 1,000 Mw are possible 
with longer buckets and a few addi- 
tional elements. 

In addition to the rearrangement 
of facilities in the large and medium 
turbine department, other improve- 
ments called for in the program are: 
1) Consolidation of detailed ma- 
chining and assembling operations 
in the manufacturing areas; 2) Con- 
solidation of fabricating and welding 
departments into one building; 3) 
Consolidation of widely scattered 
transportation, garage and receiving 
departments in a central location 
and the expansion of shipping areas; 
4) Rearrangement of facilities in 
the blade shop to permit more mod- 
ern manufacturing methods. (A 16,- 
Q0O0-ton forging hammer will be 
acquired for forging large turbine 

(Continued on 


page 79) 
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Progress /s Our Most /mportant Product 
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NEW RUGGED 6” insulator -unequalled 


impact strength 


The new Locke* Catalog No. 17583 insulator 
provides the industry’s first 120 in. lb. impact 
strength. This new unit brings together the time 
proven design of our standard 6”, 10,000 lb., 
distribution shell and the industry’s highest 
strength wet process porcelain body. 


The General Electric’s standard strength 6” 
distribution insulator (Locke Cat. No. 16583) 
has long been the most generously and strongly 
proportioned unit on the market. Now the use 
of our 304 high strength body (presently used in 
our 25,000 and 36,000 Ib. suspension units) 
makes possible for your special rugged applica- 
tions, impact strengths unmatched in the entire 
insulator industry. 


Compare with other distribution insulators tor- 
turous development tests given this rugged insu- 
lator to insure its meeting your most severe re- 
quirements. Bear in mind that a single 17583 can 
withstand all of the normally destructive tests 
listed below without detectable electrical damage. 


ae 


Sixty Cycle Dry Flashover, One Unit, KV 
Sixty Cycle Wet Flashover, One Unit, KV 
Impulse Flashover, 114 x 40 ms. Wave, Pos., 
Impulse Flashover, 114 x 40 ms. Wave, Neg., KV 100 
Sixty Cycle Puncture Voltage, KV 
Mechanical and Electrical Strength, Lbs. 
Mechanical Impact Strength, In. Lbs. 
Maximum Recommended Load, Lbs. 

Dry Arcing Distance, Inches 

Leakage Distance, Inches 

Net Weight, One Unit, Pounds 

Packed Weight, Pounds 

Standard Package—Carton of 

Standard Glaze Color 


RUGGED tests for a RUGGED insulator 


TEST I-STANDARD IMPACT 


A 2.5 |b. hammer strikes successive blows at 
10 in. Ib. increments in an attempt to break 
insulator. The 17583's conservative 120 in. 
lb. rating is nearly triple that of industry 
standard for 6 inch distribution insulators. 
Contrast this amazing impact strength with 
other so-called rugged units. 


TEST IV—STANDARD THERMAL TEST 


The 17583's are subject to standard thermal test of alternate 10 minute 
immersions in hot and cold water (205° F and 39° F). At the end of the fifth 
and tenth cycle, a momentary flashover checks electrical soundness of 
these unusually rugged units. Again, a perfect performance for the 17583. 


COLOR CODING 


Specify Locke Catalog No. 17583 Insulator, the 
only truly rugged distribution unit, for your spe- 
cial applications. Their color coding is your mark 
of strength. 


* Trademark General Electric Company 


parable units. 


TEST I1-RIGHT ANGLE IMPACT 


The impact machine is adjusted to strike blow 
at 90° to standard industry test axis. Impacts 
increase at 10 in. Ib. increments until limit of 
machine is reached. Here 17583 demonstrates 
more than three times impact strength of com- 


TEST III-NATURAL FALL IMPACT 


This impact test simulates blow delivered to 
shell when insulator falls through an arc with 
its cap resting on a solid base. Again, the 
17583 excels comparable units by many-fold. 


TEST V—PUNCTURE UNDER OIL 


Impact and thermal tests are considered destructive tests by normal 
standards. Ordinary insulators are not expected to pass any more than 
one test without breakdown. Puncture under oil tests verified absence 
of damage to these new rugged units which had been previously impact 
and thermal tested. All of these unequalled 17583 insulators exceeded 
their 80 KV puncture rating with ease. 


denotes High Strength-High Quality 


For additional information on the new look in 
distribution, transmission or apparatus insula- 
tors, contact your Insulator Dept. representative, 
or write to Insulator Dept., General Electric 
Co., P. O. Box 57, Baltimore 3, Md. 


Progress /s Our Most Important Product 
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Westinghouse Expansion 


(Continued from page 76) 


blades. Diaphragm manufacturing 
will be consolidated by adding a 
200-ft extension to the present blade 
shop.) 

At the East Pittsburgh plant, $3 
million will be spent on expanding 
the large rotating apparatus depart- 
ment. An additional 65,000-sq-ft 
of manufacturing space for the pro- 
duction of large motors and gen- 
erators will be provided, permitting 
some rearrangement of facilities. 

At Sunnyvale, Calif., the manu- 
facturing division will spend $1 mil- 
lion to boost its small steam-turbine 
production capacity. This phase of 
the program calls for more and 
larger machine tools but no new 
buildings. 


A-C’s HV Motor Controls 
Exhibited on Tour 


Allis-Chalmers is exhibiting its 
complete line of low and high volt- 
age motor controls via the “Con- 
trolLiner,” a new, specially-designed 
tractor-trailer unit which is sched- 
uled to visit about 100 major cities. 

A-C’s product department appli- 
cation engineers and district office 
representatives, who will accompany 
the trailer on tour, will explain to 
visitors the features and components 
of the products shown, discuss vari- 
ous improvements in application of 
the products, and offer advice on 
any specific customer problems. 

The full line of controls shown in 
this air-conditioned mobile exhibit 
includes equipment ranging in size 
from manual fractional horsepower 
Starters to large industrial control 
systems. Into this category fall low 
and high voltage equipment, de con- 
trol, and control systems to meet 
specific industry needs. Manage- 
ment and operating personnel will 
have the opportunity to examine and 
handle the new A-C products. 

Examples of equipment shown 
aboard the Controlliner, some of 
which are operating displays, are: 
new high-voltage control and oil- 
immersed contactors; low-voltage 
control for general applications; re- 


Onan NEWS REPORT 


Built-in dual-purpose electric plant 


delivers 2KW for tools and lights; 


keeps batteries fully charged, too! 


Utility construction and maintenance trucks 
like this one, use two kinds of auxiliary 
electric power . . . and the Onan Electric 
Plant provides both. Workmen can plug in 
on the plant for 2,000 watts of 115-volt, 
60-cycle A.C. to operate electric tools like 
drills, saws, soldering irons and floodlights. 
Or the plant will deliver 30 amperes of 
12-volt D.C. to handle the battery drain of 
2-way radio and battery-powered lights. 

The Onan’s D.C. output makes it un- 
necessary to run the truck engine to keep 
batteries charged, making savings in fuel 
and engine maintenance totaling hundreds 
of dollars per year per truck. 

Leading body builders now install these 
dual-purpose Onan plants on new vehicles 
or you can mount them on vehicles now in 
service. Onan’s Vacu-Flo cooling system 
permits installation within a closed compart- 
ment. Where no space is available in the 
truck body, the plant can be neatly installed 
over the cab within a handsome weather- 
proof steel housing. 

Dual-purpose utility models are available 
with either 1,000 or 2,000 watts A.C. 
Powered by smooth-running single-cylinder 
Onan air-cooled gasoline engine. 


ONAN INSTAPAC 


Instantaneous standby power for micro- 


| wave systems. No interruption of any 


kind of signal. No moving parts. Can be | 
fitted to existing standby installations. 


Call the Onan distributor listed in your phone book or write for specifications. 








sistors; pressure, limit, float, and 
instrument switches; and OEM com- 
ponents. 

(More Manufacturers News p 81) 


D.W. ONAN & SONS INC. 


LS 
ELECTRIC PLANTS GENERATORS ENGINES ENGINE-COMPRESSORS 
2709 University Avenue S.E. @ Minneapolis 14, Minnesota 
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How they doubled capacity 
on a limited right-of-way 


Perhaps you’ve faced the same problem: how to sup- 
ply greatly increased electric power requirements 
through an existing but limited right-of-way. 

Here’s how a well-known eastern utility recently 
provided four lines where there had been only two— 
and they managed it without interrupting service 
to customers: 


Around the existing steel towers, the 

® utility's own crews erected heavy tower 

bodies, about 40 ft high, to splice points 
just above the truss-type top chords. 
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Last step was filling in the crossarm 


2 Then they erected one of the poles, 
® strung an outer circuit, and energized 
the line at 115 kv. They also placed and 
energized a lower-voltage inner line. 


The towers were designed, fabricated, and gal- 
vanized at the Bethlehem Steel tower shop in 
Leetsdale, Pa. They average 95 ft in height and 
weigh about 13 !4 tons each. Conductors are 12.795 
Mem ACSR 45/7. There are two ground wires. 


% 
3 Next they erected the second pole, placed 
®the outer circuit, and energized it. Then, 
with only the two outer lines “‘hot,’’ they 
completely dismantled the old steel tower. 


® bridge sections and stringing the two 
inner circuits, which were then energized, 
doubling the capacity of the right-of-way. 


If you need transmission towers or switchyard 
structures of any type, contact Bethlehem Steel, 
one of the nation’s largest and most experienced 
fabricators. You are invited to call on the Beth- 
lehem sales office nearest you. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


Export Distributor: Bethlehem Steel Export Corporation 


BETHLEHEM STEEL 
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MANUFACTURERS BRIEFS 


Ohio Brass’s teaser ads, currently 
running, appear to be leading toward 
announcement of a line of newly de- 
signed suspension insulators. Among 
the clues thus far: protection against 
corrosion damage, high-strength, 
less weight. Announcement will be 
coming in a week or two... Alllis- 
Chalmers and Ohio Brass have 
formed a new corporation, Obac, 
Inc, to manufacture capacitors for 
utility and industrial use in Mans- 
field, Ohio. Obac is equally owned 
by both companies. OB will con- 
tinue to market its Varex line of 
power capacitors and equipment; 
A-C will soon announce the line it 
will place on the market as the re- 
sult of the formation of the new 
firm . .. Burndy has entered the 
substation switching field, with pro- 
duction of a manual bus disconnect 
switch. At present, it is being cus- 
tom-made for any bus size in any 
of the normal substation voltages, 
but the company hopes to produce 
standard models if the demand justi- 
fies such a move. 


Century Electric has expanded its 
motor line and increased its output 
by building a new manufacturing 
facility in McMinnville, Tenn., and 
by hiking the production rate at its 
St. Louis plant. The new plant en- 
ables the company to enter new mar- 
kets . . . Reynolds Metals has pro- 
vided for more production of alumi- 
num strip conductor coil winding, to 
meet the electrical industry’s in- 
creasing need for prototype and 
quantity-production coils. The com- 
pany is adding new equipment and 
consolidating at its Richmond North 
plant its coil winding facilities for 
foil-gauge and sheet-gauge strip con- 
ductor . . . General Electric’s new 
RTV (room temperature vulcaniz- 
ing) silicone rubber is being applied 
as a protective coating for motors 
subjected to moisture, chemicals, 
and other contaminants. Used as an 
encapsulant for stator windings in 
dripproof motors, reports GE, the 
silicone rubber permits dripproof 
motors to be applied in certain 
severe applications which in the past 
have required totally enclosed motor 
constructions . . . Another new 
product of General Silicone Prod- 
ucts Dept is a silicone resin, SR-119, 

(Continued on page 82) 
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_.. the linemen’s choice* 


This big brother to the popular Chance One-Ton Hoist is a 
Two-Ton Hoist with the same: mechanical simplicity—plus 
precision gearing that doubles load capacity. 
% It has all the features linemen from coast to coast sug- 
gested in helping to develop the Chance One-Ton Hoist. 


Easy-to-grip well-balanced handle operates from either side. 
“Free-wheeling” for ease in hooking to load. Automatic lock- 
ing prevents accidental dropping of load. Chain won't bind 
or kink. Half or full link take up. Controls can be worked 
with gloves. Can swivel 360° under full load. 


t 


F "Rated to lift a two-ton load. Proof- 
tested to 6000 Ibs. before ship- 
\ | ment. Weighs only 24 Ibs. 


SAFETY LATCH (Photo at left) 
Optional at slight extra cost. 


t 
3 Order from your line equipment wholesaler, 
4 


A.B. CHANCE COMPANY & 
e e 
CT59-!2 


CENTRALIA, MO. A.B. Chance Co. of Canada, Ltd., Toronto 


CHANCE TWO-TON HOIST 
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New low-cost 
way to give old 
Standing poles 


3) GROUND-LINE 
a), 


Factor? Ground-line treatment with 


Chapman Pol-Nu, grease-type pre- | re ee p 
| moelectric, infrared, and electronic 
Pentachlorophenol, restores the | 


servative containing a full 10% 
high original preservative protec- 
tion to this critical pole area, ex- 
tends pole life as much as 15 years. 
Treatment is easy with the Pol-Nu 
Bandage-Maker shown here. 


1. As paper is pulled through Bandage- 
Maker an even, accurately measured coate 
ing of Pol-Nu is applied to form a bande 
age of required length, in the field. 


2. Bandage is wrapped around pole, may 
be applied immediately without waiting 
for wood to dry. Preservative penetrates 
readily to provide lasting protection. 


Write today for complete details 


POL-NU 


and Pol-Nu Bandage-Maker 


Cuapman Cuemicar Company 
Leading manufacturer of wood preservatives 
P. 0. BOX 138-B, MEMPHIS 1, TENN. 
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Manufacturers Briefs 


(Continued from page 81) 


developed jointly by this department 
and GE’s Large Lamp Dept. The 
resin can be used as a special sili- 
cone lens coating for both indoor 
and outdoor flood lamps. It was 
recently introduced on GE’s new 
line of PAR-38 colored flood lamps 
and was found to eliminate many 
problems previously associated with 
lens coatings. 

Ohio 


Semi-conductors, Inc., of 


| Columbus, Ohio, has put on the 
How is your PSF ... Pole Safety | 


market a wide range of intermetallic 
semiconductor compounds for ther- 


applications. OSI says the degree of 


| purity of its solid state materials 


equals, and in many cases exceeds, 
that attained by research labora- 


tories, as well as by commercial 
| houses. The company currently pro- 


duces a number of semiconductor 
devices especially useful in minia- 
turized circuit applications. In ad- 


| dition to material and devices, OSI 
offers engineering services to de- | 


velop and compound special ma- 
terials or design devices, devise 
optimum circuits... Grant of $209,- 
000 from Westinghouse Electric has 


enabled the Pennsylvania State Uni- | 


versity to purchase the $359,000 


particle accelerator for basic nuclear | 
physics research . . . General Elec- | 


tric has received the National Safety 
Council’s Award of Merit for its 
company-wide safety record over the 
past year. The company reduced 
disabling injuries at a rate of 22%, 
cutting down 43,000 man-days lost 
from the previous year. 


Electric Distribution Products, 
Worthington Corp subsidiary, re- 
cently announced completion of its 
line of Uni-Bus motor control cen- 
ters and Masterguard systems for 
control and distribution of elec- 
tricity to industrial and commercial 
buildings . . . Research chemists at 
Dow Chemical’s Dowell Div have 
developed a method of making a 
chemical lather for cleaning indus- 
trial equipment, including power 


| generators. Low density of the foam 


permits its use on equipment which 


| would not stand the weight and hy- 
| drostatic pressure of liquids, says 


Dow, and it cleans complex equip- 
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GALVANIZED STEEL STRAND FOR 
GUY, MESSENGER and 
OVERHEAD GROUND WIRE 


The high, uniform, consistently-dependable 
quality of Crapo Galvanized Steel Strand is 
the direct result of close laboratory control 
over each step in manufacture. All wires used 
in forming a particular size and grade are 
produced from steel of selected analysis, 
carefully processed under technical super- 
vision and stranded on precision machines. 
Both wire and finished strand are subjected 
to prescribed laboratory tests to insure the 
desired end result. 


Heavy, uniform, tightly-bonded zine 
coatings, applied by the famous Crapo 
Galvanizing Process, provide maxi- 
mum resistance to corrosion. 


Write for 

booklet OG-25 
containing 

“Sag and Tension 
Data for 
Overhead 
Ground Wire.”’ 


| ment, eliminating rusting afterwards. | STEEL & WIRE CO., INC., Muncie, Indiana 


Palo Alte, Cal., Portland, Ore., Minneapolis, Charlotte, N.C. | 
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Now! A multi-use connector in one compact design, copper separator with high strength clamping mem- 
streamlined for easy taping. It’s Anderson’s new XP __ bers. Hex head cap screws provide for fast, one- 
| Universal Connector for tee or parallel taps, end on _— wrench installation. Ten sizes for cable ranges from 
end or cross over connections. Readily adaptable for #6 AWG through 1000 MCM. For details on the 
substation, service entrance or industrial distribution | XP’s many uses or for help with any connector 
applications, the XP features a high conductivity problem see your nearest Anderson representative. 






ANDERSON ELECTRIC CORPORATION + BIRMINGHAM 1, ALABAMA 
Export REPRESENTATIVE: INTERNATIONAL STANDARD ELEcTRIC CorP. 
50 CuHurRcH STREET, NEw YorkK 7, New York 


DERSON ELECTRIC 


Research / Quality / Performance / in Aluminum and Bronze Products 






ninum and Bronze Power Connectors + Clamps «+ Fittings + Accessories for Substation « Transmission + Distribution « Underground 
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Procurement & Products 


NEW EQUIPMENT 


(For further information refer to Reader Service Card on page 95) 


Clamp Gripper Tool... 


. .. for hot stick operation installs clamps on energized 
lines. The tool in effect performs the functions of the 
mechanism of a hot line clamp, but it can be removed 
from the line after the simple parallel groove clamp 
is installed. Operated by the hook of a hot line 
stick, the tool may be used with most common “shot- 


Load-Break Switch... 


. incorporates the functions of disconnecting switch 
and circuit interrupter for interrupting transformer 
magnetizing and load currents. The 3-phase, single- 
throw, gang-operated switch with quick-break blade 
and arc chute interrupter is available as an unfused or 
fused arrangement for indoor cubicles. Known as 
Type LBS, it is offered in ratings of 4,800 and 
13,800 v, capable of interrupting 400 and 600 amp 
normal load, and momentary values up to 20,000 and 
40,000 amp respectively. 

Allis-Chalmers Mfg Co, Milwaukee 1, Wis. 


gun” type hot line sticks. Savings average 80% of 
the materials cost of clamps. Joint efficiency is equiv- 
alent or superior to that of the hot line clamp it 
replaces. 

Aluminum Co of America, 1501 Alcoa Bldg, Pittsburgh 


4 Disconnect Switch... 


. . » Sectionalizes and isolates tubular bus. The man- 
ually-operated switch permits the station to operate 
while equipment is being repaired or maintained. Two 
double-ended socket clamps are coupled to the ends 
of the bus. A sliding copper rod joins the socket 
members. The switch may be operated with standard 
hot line equipment. It is available in most standard 
voltages and current ratings. 


Burndy Corp, Norwalk, Conn. 
(More New Equipment on page 86) 
July 27, 


1959 @ ELECTRICAL WORLD 





ELECTRICAL WORLD e 


are installed at the customer's service to give 
maximum system benefits all down the line. 
This new addition combines a 2 kvar capacitor 
with a meter socket. When used in new 
construction or when re-wiring, the only 
installation cost involved is that which would 
normally be required for a meter socket. 


Sangamo’s exclusive Secovar Capacitors are 


Ae | 
ORIGINAL SOCKET 


BY 


A secondary capacitor for lowest installed cost per kilovar 


Sangamo Secovar 240 volt secondary capacitors 


available in three types to meet your require- 
ments: The new Type OS (Original Socket) 
2 kvar rating; Type S, a 2 kvar rating for socket 
mounting; and Type N, a 1 or 3 kvar rating for 
nipple mounting. All types are fused and some 
models can be furnished with a Klixon thermo- 
static switch if desired. 

For details, consult your Sangamo Represent- 
ative, or write for Bulletin 1132. 


SANGAMO ELECTRIC COMPANY 
Springfield, thhinois 
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Lightning Arrester .. . 


... in ratings of 27 and 30 kv are 
now available. The Type SS dis- 
tribution-class, valve-type arresters 
afford reliable protection for equip- 
ment with basic insulation levels of 
150 and 200 kv. They have been 
designed for application on 4-wire, 
20/34.5-kv multi-grounded wye sys- 
tems and 3-wire, 20/34.5-kv sys- 
tems solidly grounded at substations. 
Line Material Industries, McGraw- 
Edison Co, Milwaukee 1, Wis. 


per... 


. .. Will handle any length branches 
OR Mu Vag SURES or tree trunks in sizes up to 8 in. in 
diameter. Said to be the largest, 
most powerful chipper on wheels 
being made today, the unit features 
Frequent use of connectors as supporting members requires a built-in blower which regulates 
that they be physically strong as well as electrically sound. direction and distance of chips. The 
small, staggered and tapered, long- 
life cutting knives in the large cyl- 
inder shave off chips instead of 
cutting them, preventing shock. 
ever-expanding line of Southern States connectors are Mitts & Merrill, Inc, Saginaw, Mich. 
designed to assure you of maximum strength. Never 


To achieve this, and yet avoid excessive bulkiness and 
weight, Southern States uses proven alloys—developed over 


a period of more than 25 years. All of the fittings in the 


underestimate the importance of a good connection! 


Recorder .. . 


SOUTHERN STATES | . . . for steam temperature control 


is available in two smaller models. 
EQUIPMENT CORP. Both models of the Speedomax H 
HAMPTON, GEORGIA | 


are only 12 in. high and 11 in. wide. 
: cee a 
IN CANADA: Dominion Cutout Co., Ltd., Toronto | (Continued on page 89) 
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New Paracril OZO—a superior rubber compound developed by 


Now—the finest Naugatuck— makes possible new eye appeal, new ease of identification. And 


it outperforms standard wire jacket compounds many other ways, too! 
Compare new PARACRIL OZO with other wire jacket rubbers. Prove for yourself 


weathe - resista nt new PARACRIL OZO gives: 


significantly superior ozone resistance 











+ 
° ° k b © greater fuel and oil resistance 
wire jac ets can e @ much greater abrasion resistance than standard jacket compounds 
®@ excellent processability, with particularly fast extrusion 
®@ permanent retention of bright colors! 
If you are not already using PARACRIL® for your wire jacket compounds 
or similar products requiring such properties, chances are 1000 to | it’s because 
you haven't yet tried PARACRIL OZO. 
Why not try it— soon. Contact your nearest Naugatuck representative at the 
address below. 





FOR SALES APPEAL @ FOR SERVICE EASE 





Naugatuck Chemical 


Division of United States Rubber Company eh Seamauees 








Rubber Chemicals - Synthetic Rubber - Plastics - Agricultural Chemicals - Reclaimed Rubber - Latices - CANADA: Naugatuck Chemicals Division, Dominion Rubber Co., Ltd., Elmira, Ontarie - CABLE: Rubexpert, 1.7. 
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this manis changing taps 
awe) faster... safer... more 
ln, economically! 


i 
~ 


Take a good look at this lineman. 

He’s changing taps alright, but his hand’s 
not inside the tank, exposing the oil to 
contamination. And if you look closely, 
you'll note the absence of a hand- 

hole cover, thus decreasing the danger 

of tank breathing. 

Take a good look. Note how low on the 
pole he is, well out of danger, 

and the taps will be changed in no time 
at all. All he has to do is remove and 
reverse the cap, then use it as a handle to 
make the setting. This saves time, 


which saves his employer money. 


Finally, since his hand’s not down inside 
the tank, this lineman can see 

what he’s doing, so there'll never be any 
question in his mind about the tap setting! 


This man is changing taps the thoroughly 
tested and proven RT & E way, with the in- 
dustry-famous RT & E Externally Operated 
Tap Changer. Costly, time-wasting, and dan- 
gerous steps in changing taps have been 
completely eliminated. 


Ask your RT & E representative to demonstrate this Tap Changer. Or write for further specifications. 


geet Come, 


RT-E CORPORATION 


WAUKESHA, WISCONSIN e PORTLAND, OREGON 


a e 
8 € 
"TTER transFoR™ 





Recorder . 


(Continued from page 86) 


Model §S strip chart is best for de- 
tailed records with its 62-in. linear 
scale. Model R is recommended 
for bold indication; even slight devi- 
ations are easily seen from a dis- 
tance. The range is 5OOF to 1,200F. 
Leeds & Northrup Co, 4934 Sten- 
ton Ave, Philadelphia 44, Pa. 


Potential Device . . 


. indicates line voltage. Known 
as the Type CD-4 Potential Device, 
it supports the power line’s coup- 
ling capacitor on its top. It is be- 
ing added to the existing line of 
potential devices and is used for 
applications which do not require 
phase angle adjustment and for po- 
tential burdens of 20 va or less. 
General Electric Co, Communica- 
tions Products Dept, Lynchburg, 
Va. 


(More New Equipment on page 90) 
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... With high strength insulators with less weight. 


(see Pages 23-24) 


to the top 


Send in the coupon below. 


Receive your own copies of 
Electrical World at home each 
week. 


It’ll put you on top of the ‘‘Rout- 
ing Slip,” on top of industry 
developments and who knows, 


maybe someday on top of the House (1 


Business [] 
State 


| 
Address__. 


heap. The cost: $6 for 52 issues. | 


City__ Zone 


Oe 
Oi, 
Electrical World | Fj 
330 West 42nd Street, New York 36, New York) Irm____ 


HA-2 


No need to send money now. 








Simplest 
GUY GUARD 
of all--to install 
CHANCE 808 


a . Ss F 
Be, gy « iy i Se oh 


HOOKS on TOP— BOLTS on BOTTOM 


It's as simple as that to install. The top hook slips over the 
guy wire without the groundman stretching. A single bolt 
at the bottom fastens the guard to the guy rod, the guy wire 
or the guy loop. Guy guards that are easy to install are easy 
to get installed where and how you want them. 


808 guards are available in 7 and 8 foot lengths in both 
galvanized steel and aluminum. Turned-in edges give added 
strength and safety. 


Use these Aids to Pole Line 
Hardware Selection: 


a Chance U-48 Catalog. 


ve Pole Line Hardware Cross Reference Guide. 


*«A.B. CHANCE COMPANY 


CENTRALIA, MISSOURI 
A. B. Chance Co. of Canada, Ltd., Toronto 


Hot-Line Clamp 


. . « is available in two types: a 
fortified-cadmium-plated type for 
copper-to-copper and  copper-to- 
aluminum connections and an un- 
plated type for copper-to-copper 
connections. Main-line wire sizes 
are No. 8 solid to 1/0 stranded and 
No. 8 ACSR to No. 1 ACSR. 
Jumper wire sizes cover the same 
range. 

A. B. Chance Co, Centralia, Mo. 


Expansion Connector . . . 


. - . for generator bus will carry 
10,000 amp. It is made of weld-type 
aluminum and is designed to fit a 
12%4-in. O. D. aluminum tube. 
Southern States Equipment Co, 
Hampton, Ga. 


Outdoor Switchgear . . . 


. .. for 34.5-kv operation has inter- 
rupting capacity up 1,500 Mva. 
Known as Type UE 1, the switch- 
gear is factory assembled and wired 
and comes ready to install. The 
compact design requires only 6x12 
ft of floor space. The all-weather 
metalclad equipment is designed to 
cut erection time to a minimum. It 
is made by South Wales Switchgear, 
Ltd, of Blackwood, England. 
Electro-Machinery Corp of New 
York, 50 Broad St, New York 4, 
N. Y. 


(More New Equipment on page 98) 
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OILTIGHT LIMIT SWITCH PRECISION LIMIT SWITCH OILTIGHT CONTROL UNITS OILTIGHT CONTROL STATIONS 
Bulletin 802T with sealed heads Bulletin 802 oiltight. Responds Bulletin 800T. Choice of push Bulletin BOOT for up to 16 units 
and bodies. Various operators. to very small operator travel. buttons, lights, and switches. in die cast aluminum enclosure 


PNEUMATIC TIMERS OILTIGHT PRESSURE CONTROL STANDARD DUTY PUSH BUTTONS FOOT SWITCH 
Bulletin 849. Reliable and accu- Bulletin 836. For hydraulic sys- Bulletin 800. Up to three units, Bulletin 805. In rugged die cast 
rate. For on-delay or off-delay. tems with pressures to 5000 psi. also pilot lights and switches. housing for toughest service. 


ALLEN-BRADLEY / toror’ 


Wee Tarn av CONTROL 


Allen-Bradley Co., 1327 S. First St., Milwaukee 4, Wis. In Canada: Allen-Bradley Canada Ltd., Galt, Ont. 
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LET’S ALL SELL EL 


Electric heating can easily be the biggest, 
new revenue-building item in years if we all get 
behind it and push. The capacity and the equip- 
ment are available if they are BOTH USED IN 
PROPER RELATION. 


The Standard Transformer Co. supplied SWA 
units to Commonwealth Edison for this service. 
Their low copper losses and impedance charac- 
teristics eliminate excessive heating and voltage 
drops, enabling them to meet peak loads better. 
When DEMAND IS GREATEST they handle 
the load by delivering a higher percentage of 
manufactured energy to the meter. Even in last 
winter’s below-zero Chicago weather “the snow 


' 


f 
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Standard SWA distribution transformer installed as part of underground distribution system in these electrically heated suburban Chicago homes. 


did not melt on the metal enclosures” of the 
Standard SWA distribution transformers. 


The features that keep these radically different 
transformers functioning efficiently during winter’s 
peak periods keep them equally efficient in sum- 
mer’s heat. THEY ELIMINATE WASTE and 
give you ADDED CAPACITY without the addi- 
tion of new generating and transmitting equipment 


YOUR NEARBY STANDARD REPRE- 
SENTATIVE can show you how the revenue- 
building features of the SWA’s relate to your 
distribution system and over-all revenues. Check 
it out with him. If you don’t know him, write 
directly to us. We'll have him contact you. 
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LECTRIC HEATING 


BUSHINGS — Wet-process for high 
strength. Designed to prevent surge flash- 
over inside tank. High voltage bushings 
are corona-free at normal voltages. Raised 
mounting bosses shed water. 


COVER — Liberal opening in hand-hole 
Stainless steel clamping band with re- 
usable nitrile rubber gaskets. Tapered 
cover sheds water easily. 


TAP CHANGER — Easy-to-reach grip 
above oil. Spring loaded switch assures 
positive positioning. 


POSIT-LOCK TERMINALS — Keyed 
to porcelain and porcelain keyed to tank 
to prevent turning. Receive either alumi- 
num or copper conductors. Meet all new 


NEMA standards. 


COIL—Precision wound with Formvar 
wire. Insulation exceeds all NEMA re- 
quirements. Lo-Temp design assures 
overload capacity at no extra cost. Coils 
braced to withstand external short circuit. 


CORE-COIL ASSEMBLY—Core clamp 
frame keyed to tank bottom to prevent 
shifting. 


WOUND CORE — Cold rolled grain- 
oriented silicon steel. Design produces 
reduction in exciting current, tank size 
and weight. 


OIL—High dielectric strength. Inhibited 
or regular as required by the user. 


FINISH—Primer and two finish coats. 
Salt spray tested. Outstanding durability 
under the most severe operating con- 
ditions. 





TANK—Corrosive parts reduced to a 
minimum. Tested and fabricated in ac- 


cordance with NEMA standards. 


WRITE FOR BULLETIN S-401-C. It 
gives complete information on the com- 
plete line of Standard distribution trans- 
formers and tells how to determine the 
savings these all-new units can produce 
transformer design exclusively on your system. 


40 years of concentration on 


Phone Warren 2-1563 


landardfang ee 


WARREN, OHIO 


"PR SER EVER THERE FS FO Wwe” 
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AIR SEASONED 
.. Full Pole Strength Retainea 


Genuine WESTERN RED CEDAR POLES... 
produced, treated and shipped by the following members of 


WESTERN RED and NORTHERN WHITE CEDAR ASSOCIATION 


SCHAEFER-HITCHCOCK CO. 
SANDPOINT, IDAHO 


VALENTINE CLARK 
CORPORATION 
ST. PAUL 8, MINNESOTA 


BELL LUMBER & POLE 
COMPANY 
MINNEAPOLIS 1, MINNESOTA 


B. J. CARNEY CO. 
MINNEAPOLIS 3, MINNESOTA 
AND 


SPOKANE 1, WASHINGTON 


CEDAR SERVICE, INC. 
MINNEAPOLIS 40, MINNESOTA 


R. G. HALEY CO. 
TOLEDO 4, OHIO 
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JOSLYN MFG. & SUPPLY CO. 
(HICAGC 56 | ELINOIS 


MACGIILIC & Giang cn. 


MILWAUKEE 9, WISCONSIN 


PAGE & HILL, INC. 
MINNEAPOLIS 3, MINNESOTA 
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Outlasts Galvanized at loci 2:1! 


Page acco Aluminized core wire for ACSR provides all the strength of 
steel plus the corrosion-resistance of aluminum. An adherent, ductile 
coating of aluminum is applied by Page’s patented hot dip method. 
Salt spray testing conducted according to asTm procedures proves that 
ACCO Aluminized wire should last at least twice as long as galvanized. 


It is available from leading manufacturers of ACSR who have recog- 
nized the advantages of stranding aluminum conductor wires over an 
aluminized steel core—eliminating the ‘‘third metal’’ (zinc) in the com- 
pleted conductor cable. Aluminized steel core wire assures longer life 
for your ACSR in both marine and industrial atmospheres. 


Next time you order conductor cable, specify acco Aluminized core 
wire—it gives more reliability per dollar than any other core wire 
available. 


500xX magnification at right 
shows thin aluminum-iron 
alloy resulting from diffu- 
sion of the two metals, and 
the outer layer of aluminum 
in the form of a fine-grain 
cast structure, 


* 
x 


Page chain link 
# fence of acco 
Aluminized wire 
provides attrac- 
- tive, economical 
* and longer-last- 
ing protection. 
acco Aluminized steel strand is 
available with 3, 7 and 19-wire 
construction for guy, ground and 
messenger wire applications. 
Offered in Common, Siemens- 
Martin, High Strength, Extra 
High Strength, Utility grades. 


WRITE FOR DETAILS... 


Booklet DH-537 
explains the 
manufacture, 
properties and 
uses of Page 
acco Aluminized 
steel wire. Write 
) us at Monessen, 
Pa., for your copy. 


Tie wire, telephone and telegraph wire, 
barbed wire and other products also 
are available in Page acco Aluminized 
wire. Ask us for details. 


PAGE 


Page Steel and Wire Division 
American Chain & Cable Company, Inc 


Agco 


Monessen, Pa., Atlanta, Chicago, 
Denver, Detroit, Houston, Los Angeles, 
New York, Philadelphia, Portland, Ore 

Son Francisco, Bridgeport, Conn 


PAG Ewin 
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MANUFACTURERS 


Readers 
Service 


For additional information on new 
products, supplies, and services in this 
issue, the Manufacturers Editor of Elec- 
trical World offers his facilities. Check 
items in which you are interested in 
list below: 


NEW EQUIPMENT 


.Gripper Tool 
Switch 
Switch 


Allis-Chalmers 


Line Material .... 
Mitts & Merrill 
Leeds & Northrup 


Chance 

Southern States 
Electro-Machinery 
Jasper B'ackburn 


Pacific Mercury. . . .Floodlight Unit 


OTHER 


Manufacturers Editor 
Electrical World 
330 W. 42nd St. 
New York 36, NY. 


*k Note: Requests must be received within 

_ four weeks of publication date, accom 
panied by complete information speci 
fied. This service cannot be offered to 
readers in foreign countries or to com- 
petitive manufacturers. 


NAME ___ 
SOUR esis 
a 
COMPANY 


ADDRESS 


FOR: 
Reference 
Specs 
Trial 


Purchase 
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20 Miles of Revere 





4 SIMPLICITY OF THE LIQUID FLOW CIRCUIT adds to reliability. As shown, highest copper 
temperature is near the end of the bar, making possible automatic regulation of stator 
temperature by regulating the flow and temperature of the inlet coolant. 


HELPS INCREASE PERFORMANCE... 
PERMITS HIGHER UNIT RATINGS 
... REMOVES UP TO 16 TIMES MORE HEAT 


One of the most significant and successful developments 
in the manufacture of large steam turbine-generators is 
the use of liquid coolant in hollow stator windings by 
the General Electric Company. 

Use of the liquid coolant permits smaller frame sizes, 
since it removes the heat directly from the copper so 
that up to 16 times more heat may be removed than was 
possible by former methods. This means improved 
performance and better utilization of materials, with 
resultant savings. 

In developing the hollow stator bars not only did 
operating conditions have to be considered but the 
method of fabrication also had to be reckoned with. 

The selection of copper as the metal to be used was 
virtually a must as the principal purpose of the metal 
was that it possess maximum electrical and thermal 
conductivity. But what kind of copper and in what shape 
was something else. 

General Electric engineers, having worked with 





96 


Revere in the development of hydrogen-cooled rotor 
bars that permit doubling generator rotor output with- 
out increasing the physical size, again called on Revere. 

Revere’s Technical Advisory Service and its Methods 
Department cooperated with General Electric engi- 
neers. Numerous discussions were held regarding the 
sizes, tolerances, and temper of the copper which 
would be most suitable. One of the chief concerns was 
producing the close tolerances required, on a produc- 
tion basis. 

The result was a series of Revere rectangular drawn 
copper tubes arranged in two tiers to form the stator 
bars; cross-section of which you see at upper right. The 
dielectric construction of this liquid-cooled bar is as 
simple as the conventional bar. 

Evidence of the performance of Revere drawn copper 
tube as liquid-cooled stator bars is the fact that General 
Electric, since adopting this material, has increased its 
use to almost a thousand miles. 

This is another example of Revere helping “‘fit the 
metal to the job,” thus saving money while producing 
a more efficient product. Why don’t you call on Revere 
to help with your “important ones?” 


REVERE COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N. Y. 


Mills: Rome, N. Y.; Baltimore, Md.; Chicago, Clinton and Joliet, I/l.; Detroit, Mich.; Los Angeles and Riverside, 
Calif.; New Bedford, Mass.; Brooklyn, N. Y.; Newport, Ark.; Ft. Calhoun, Neb, Sales Offices in Principal Cities, 


Distributors Everywhere. 
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Copper Tube 


used as liquid-cooled 


stator windings in large 
conductor-cooled generator 


ie 


) 
] 
j 


JUL 


GENERAL ELECTRIC CONDUCTOR-COOLED GENERATOR with liquid-cooled stator installed 
in Linden Generating Station, Public Service Electric and Gas Company, New Jersey 
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Drop Forged 





Wide range of sizes 


Dimensional fidelity—oversize clamps unnecessary 


No failure under severe loading 


No excessive wear on connecting surfaces 
Specify the best—BTC Hi-Line Hardware 


HI-LINE HARDWARE DIVISION e CORTLAND 


LJ STRONGER 
TOUGHER LIGHTER 


Suspension 
Clamps 





The BREWER-TITCHENER CORPORATION 


Fe 








Two-Bolt Clamp . . . 


. - Of all-aluminum construction 
is engineered with exceptionally 
large contact area and thick mas- 
sive spacers which give conductor 
protection and high conductivity. 
The rainshield design prevents 
washing away of the inhibitor. Made 
of non-copper-bearing alloy with 
anodized aluminum hardware, the 
clamp may be used on copper or 
aluminum conductors. 

Jasper Blackburn Corp, 1525 
Woodson Rd, St. Louis 14, Mo. 





Floodlight Unit .. . 


. . is trailer-mounted and gener- 
ates its own power. Generator ca- 
pacity of the “A” Model Mobilite 
(300,000 candlepower) is 6,500 w, 
and the unit has eight extra outlet 
receptacles for power tools or other 
equipment. The “B” Model (500,- 
000 candlepower) has a 10,000-w 
generator and 12 extra outlets. Each 
floodlight can be adjusted to any 
desired height up to 18 ft. 

Pacific Mercury Co, 14052 Bur- 
bank Blvd, Van Nuys, Cal. 
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Ingersoll-Rand Steam Condenser Serves 


AXIAL-EXHAUST turbine 


at MECO’s Portland Station 


ETROPOLITAN EDISON COMPANY’S new 165,000-kw Port- 
M land Station, designed and built by Gilbert Associates, 
Inc., features many advances in central station design — 
including the Ingersoll-Rand 80,000 sq. ft. surface condenser 
shown above. 


To meet the unusual requirements of the axial-exhaust 
turbine and Monotube boiler, the condenser design incorpor- 
ates the following features: 


@ Straight-through, horizontal steam path engineered for 
minimum friction and maximum pressure recovery... 
higher cycle efficiency. 

Reversible single-pass counter-flow cooling water circuit, 
convertible to two-pass operation. 


@ Hotwell storage of 16,000 gallons of deaerated condensate. 


@ Condenser is designed to receive steam by-passed from 
the Monotube boiler and features a built-in attemperat- 
ing device. 

Welded tube ends prevent any possibility of feedwater 
contamination. 


The Ingersoll-Rand condenser auxiliaries include circulat- 
ing pumps, condensate pumps and air removal equipment 
consisting of two mechanical vacuum pumps with primary 
air-jet boosters. (Compressed air for soot-blowing and instru- 
mentation is produced by Ingersoll-Rand compressors. ) 


For full details on this advanced condenser design, send for 
a copy of “The Condenser at Portland,” Form 9306. 
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Simplified drawing of the Ingersoll-Rand 
80,000 sq ft surface condenser con- 
nected to the axial exhaust turbine. 


Ingersoll -Rand 


11 Broadway, New York 4, N. Y. 


COMPRESSORS + GAS & DIESEL ENGINES * PUMPS + AIR & ELECTRIC TOOLS *» CONDENSERS + VACUUM EQUIPMENT + ROCK DRILLS 
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ELECTRIC HEATING 





Metal Prefab Building Utilizes Electric Heat 


VERNON €E. KOESTER, Sales Engineer 
Union Electric Co, St. Louis, Mo. 


An electrically heated building, 
utilizing the best features of metal 
prefabrication, has been erected for 
an office by the Riverview Stone & 
Material Co near St. Louis. 

The tightness of the building, 
climination of bringing in dusty 
outside air for fuel combustion, and 
the fact that electrical capacity for 
air conditioning is available, are 
benefits the company is now receiv- 
ing from electric heating. 


Ease of construction not only ap- 
plied to the building itself, but also 
to the insulation. Masking tape was 
applied to metal ribs to eliminate 
direct metal contact from the ex- 
terior to the interior walls. For in- 
sulation, 3 in. was used in the walls, 
2 in. in the floor, and 6 in. in the 
ceiling. With the exact fit possible 
no staples or fasteners were re- 
quired. The tight fit, even around 
the windows, eliminates “blow- 
through” often experienced around 
windows of conventional installa- 
tions. 


End-to-End Light Developed 





A fluorescent lamp with end-to- 
end lighting has been developed by 
Westinghouse Electric Corp. The 
40-w lamp lights all the way to the 


electrical contact pins. The bases 
also provide illumination. This is 
accomplished through a new trans- 
lucent plastic material which West- 
inghouse is using to replace the 
usual opaque metal or plastic base. 
The lamps provide a 21% increase 
in light output over fluorescent tubes 
presently in use, according to 
Charles E. Erb, general manager 
of Westinghouse’s large lamp depart- 
ment. 

The increase is made _ possible 
through four significant improve- 
ments by Westinghouse engineers, 
according to Erb. They are: A 
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change in the gas pressure inside the 
fluorescent tube, a more efficient 
cathode, greatly increased uniform- 
ity of phosphor particle size, and 
an improved gas mixture. 

With these developments, the 
light output of the standard fluores- 
cent lamp has been increased from 
2,650 to 2,800. 

The improvements in fluorescent 
lamp manufacture will also be ap- 
plied to the company’s line of high 
output and Super Hi output lamps. 

A new 96-in. high output cool 
white lamp will produce 9,000 lu- 
mens as compared to 7,300 for the 
present lamp, an increase of 23%. 
At the same time, improvements in 
the company’s “Super Hi” output 
lamps have increased the lumens of 
the 96-in. lamp to 15,000 from a 
previous rating of 13,250. 


KP&L Ads in Art Show 


Two Kansas Power & Light Co 
electric water heater ads have been 
hung in an Art Directors Show in 
Denver, Colo. One ad said, “You 
can wash one huge dog and a small 
girl with electric hot water for only 
1% cents,” and the other, “You can 
wash a whole football backfield for 
only 1% cents,” (EW, Apr. 28, 
1958, p 128). 
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Heating equipment consists of 
16-kw Electrovector baseboard 
units and a 1.45-kw Quartz Infra- 
tube heater. The Electrovector unit 
requires only an electric power cir- 
cuit and a thermostat circuit to put 
it in Operation. 

A Quartz Infratube heater was 
used because, since the storage area 
will be used infrequently, the heater 
can be switched on just when the 
room is occupied. An on-off switch 
and indicating light have been 
placed by the door on the outside 
of the room. 


Street Lighting Report 


Modern street lighting as a deter- 
rent to crime and traffic accidents 
has been proved in a report recently 
published by West Covina, Calif. 
“In all areas compared, the lighted 
areas had a traffic accident increase 
of 33%, the unlighted areas had an 
increase of 66%,” the study said. 
Similar statistics showed a crime in- 
crease in lighted areas was much 
below that of unlighted districts. 


Coal Journal Reports 
on Electric Heating 


A recent article in Saward’s Jour- 
nal, the weekly coal trade news- 
paper, indicates the coal industry is 
solidly behind electric heating. 

One way in which the industry 
may advance the sale of its product 
is to foster the idea of using coal 
by wire, or increasing the tonnage 
consumed by householders, princi- 
pally through heating by electricity, 
the article said. 

The article also suggests the coal 
industry enlist the help of electric 
utilities. “With electric heating, the 
coal industry will have to depend on 
electric utilities as its retail repre- 
sentatives. But there is much for 
them to learn about it. The coal in- 
dustry may help them in this re- 
spect by conferring with the various 
utilities,” it said. 
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DOSSERT 
MICON (i: 


More COMPACT 
More RELIABLE 
LOWER in COST 8 


MICON is a Dossert Mfg. Corp. trademark 
for a tapeless underground connector 
especially designed for residential 

and industrial underground \ 
distribution systems. This brand ty 
of connector is fully insulated for 

joining up to 8 electrical cables where 
watertightness must be insured. 

MICON tapeless connector is simple in 
concept and well proven principles 

have been used in its design. 

No extra components are needed to 
accommodate a wide range of cable sizes 
in any outlet position. 

MICON brand tapeless connector has many 
outstanding features and advantages which 
constitute a substantial improvement over 

older style and competitive fittings. “4 gti 
The most important ones are: 


e Lower cost of complete fitting. 

e Less field time required for installation. 

e Wide cable range without accessories. 

e No plastic parts to crack or chip. 

e No extra bushings required to fit 
different insulations. ‘4 

e All parts are designed for easy 
accessibility and easy installation. 

e Compact design conserves manhole space. 


for joining up to 12 electrical cables. This connector is an original Dossert 
design and adheres to the same principle as the tapeless type. 
Write for special catalog. 


Request also complete UNDERGROUND CATALOG UG 53-1 


Dossert MICON brand tapeless Crab-type Connector is especially designed , 


re Ss Lee 


249 Huron Street, Brooklyn, New York 
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has made KE a major builder of power facilities 


5 
Z 


Faster construction, more efficient 
operation, lower costs—these are 
benefits Kaiser Engineers’ ingenuity has 
brought to power projects ranging from 
America’s largest dam to power 
installations for industrial plants. 


Experienced KE engineers can take your 
power idea from a gleam in your eye 
through start-up—from economic analysis 

through operator training. 


Whether your future power needs are 
thermal or nuclear, call KE. Let KE’s 
A 475,000 KW power generating facility, ingenuity produce real time and money 
engineered and built by KE. savings for you. 


a 


—s puree 
_ ENGINEERS engineers—contractors 


Contracting since 1914 


Division of Henry J. Kaiser Company « Oakland 12, California * New York, Pittsburgh, Washington, D.C.; 
Buenos Aires, Calcutta, Dusseldorf, Montreal, Rio de Janeiro, Sydney, Tokyo 
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The Narrowing U.S. Trade 
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25 Exports exclude grant-aid shipments. Source: Dept. of Commerce 


EXPORTS 


IMPORTS 


. ‘ 


1956 1957 


What's Behind It? What's Ahead? 


The narrowing gap between U. S. exports and imports dramatizes a challenge 

of growing importance to U. S. manufacturers and their customers as well. 

Foreign manufacturers in many industries are not only staking out big claims 

in overseas markets, but are also threatening serious inroads into our own 

Business Outlook domestic market. In the first quarter of this year, U. S. imports rose to an all- 
time peak annual rate of $14.3 billion—some 15% above last year. At the 
same time, our exports (excluding foreign aid) declined to an annual rate of 
$15.4 billion—about 5% below last year. 


tole] a Meola) 


Electrical 


One of the scenes of hottest action is the electrical apparatus field. The Census 
Bureau’s import statistics show rapid rises in shipments of generators, trans- 
formers, and switchgear; and the trend of new orders seems to indicate that im- 
ports are headed up still further. Imports of electrical apparatus still account for 
a very small portion of total U. S. volume, but the pace of their growth cannot 
be ignored as an important influence on the U. S. market. 


In other industries, competition from abroad has already had greater impact. 
U. S. manufacturers of articles ranging from spring clothespins through textiles 
to automobiles have been challenged, and have reacted each in his own way. 
The whole problem of foreign competition cuts far deeper than any one industry. 
It raises the broad questions: What has caused the challenge? and what will it 
mean to the U. S. economy in the future? 


The explanation for the rise of foreign competition is that industrial nations, 
particularly in Europe, have entered the expansion stage of their recovery from 
World War II. After VE Day, European production struggled for almost a decade 
to get back in gear. In the next stage of recovery, domestic needs used up nearly 
all productive capacity. But today, with increased. production available for 
export, the historically trade-oriented nations of Europe are aggressively seeking 
foreign markets—in the U. S. and in other countries. 


Europe holds several competitive advantages over the U. S, Lower taxes in most 
countries and government policies designed to foster, rather than retard, the 
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Lower Labor Costs wt UM 


(not including 
“fringes”’) 


United States United Kingdom France Netherlands 














growth of “big business” cannot be discounted. But the most important advan- 
tage is cheap labor. Precise comparisons between labor costs in Europe and the 
U. S. are hard to find, but the bars above give an idea of the difference. Values 
come from a confidential survey of hourly wage rates paid by a U. S. manufac- 
turer in Europe, as reported by Emil Benoit, of the Columbia University Grad- 
uate School of Business. The European wage rates include fringe benefits, while 
the U. S. figure does not. The spread makes the ability of U. S. manufacturers 
to compete at all seem astonishing, although the U. S. has an edge in raw 
material costs which partially offsets the labor cost differential. 
























But the U. S. has always had an even more important edge that outweighed the 
lower costs of labor and overhead: This has been the availability of a mass 
market which justified mass production, labor saving mechanisms, advertising, 
and large research expenditures. In the past, this advantage and the good use 
U. S. industry made of it allowed us to export many manufactured goods. 


Now this U. S. “edge” is being challenged by the European Common Market. 
The six nations of the European Economic Community (France, West Germany, 
Italy, Belgium, the Netherlands, and Luxembourg) began on January 1 of this 
year a program of gradually wiping out all trade barriers among themselves— 

| thus creating a mass market of their own. And there is a strong possibility that 
this Common Market may be widened to include more countries in the future. 

| Seven other European nations (United Kingdom, Switzerland, Norway, Sweden, 
Denmark, Austria, and Portugal) met last week in Stockholm to set up their own 
trading bloc—the so-called “Little Free Trade Area.” 


The biggest challenge posed by the Common Market is that cooperation makes 
it possible for European nations to exploit the same efficient methods which 
have always borne the U. S. trademark. This mass market gives Europe the 
climate needed to overhaul the U. S. in industrial technology, or at least to 
narrow our lead. And the U. S. will find itself more and more in the position of 
being able to export only those manufactured goods in which we can maintain { 
a technological edge sufficient to offset lower labor costs in Europe. { 


—_ _— a 2. ec ee ee ee es 


But Europe’s labor costs will be going up too—hand in hand with its rising 
standard of living. Since 1953, wage rates have risen faster in Europe than in 
the U. S. Of course, they still have a long way to go, but the same industrial 
prosperity that permits European manufacturers to enter our markets is also 
going to force up their own production costs. 


Several courses of action are open to U. S. manufacturers as they strive to hold 
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Belgium West Germany Italy 




































on to their foreign and domestic markets: |. They may press for higher tariffs or 
other barriers to restrict imports; 2. They may build plants overseas, competing 
with European manufacturers on close to the same terms; 3. They may redouble 
efforts to hold and increase the technological edge the U. S. has enjoyed in the 
past and still enjoys in most fields. 


Higher tariffs do not seem likely. In the first place, neither political party cares 
to assume the onus of raising them—and the “protectionist” label that goes 
along with it. Second, our link with NATO gives tariffs a big role in foreign 
policy as well as in domestic business. As a practical matter, it seems unlikely 
that the present advantages given U. S. bidders on heavy electrical apparatus 
(e.g. tariffs, “Buy American” Act) will be increased. Finally, higher tariffs are a 
two-way street. The U. S. could find its overseas markets hurt as much by for- 
eign reprisals as its domestic markets were protected. 


U. S. firms are already building more plants overseas, as a way of cutting pro- 
duction costs and also to take advantage of the new European Market. But this 
is only a partial answer. 


The most important long-term antidote to foreign competition is American pro- 
ductivity—still unmatched anywhere in the world. This has always been an 
important ingredient in world trade, and there’s no reason why it should not 
continue to be. More modern plant, more efficient machinery, more research 
into new products, and that indefinable something known as “American know- 
how” can maintain the strong position of U. S. goods in world markets as well 
as in our own. This will require management to hold down on costs (including 
wage costs) while those of foreign industrial nations catch up; but the U. S. has 
not yet priced itself out of world markets—or out of its own market. 


—_—— a + 


The recently announced price cuts in turbine generators point this up (EW, July 

20, 1959, p 81). General Electric Co said that the cuts were made possible by 
| “engineering design innovations and improvements made in manufacturing 
{ technique.” The rise in foreign competition should stimulate an intensified 


search for more such improvements by U. S. manufacturers. Federal power 
agencies have been “buying foreign” with increasing frequency, and municipals 
| and private power companies have been giving overseas manufacturers serious 
consideration. Price cuts will be interpreted as a healthy sign U. S. heavy 
electrical apparatus firms intend to meet foreign competition—not by compet- 
ing in price alone, for U. S. prices are still higher than recent European bids— 
but by keeping price differential in balance with difference in product per- 
formance, delivery schedules, and services U. S. manufacturers provide. 
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& 
a 


a 
— 


uf 


Power Statistics 


Peak—Class | Systems. . 
Estimated Dec. '59 Peak. | 


Fuel Consumption 
Coal—amillion tons 
Oil—million barrels 7.18 
Gas—billion cu ft 121.37 


Net Income Class A & B Co’s—$ million . 135.64 


Note: Customer data for the month of April are compiled with no “rural” 
classification, and are not comparable with year-ago figures. However, the May 
report will revert to the previous basis for classification and will include the 
“rural” class. This will make next month's figures comparable with 1958. 





Business Statistics 


Indexes: 1947-49 = 100 
FRB Industrial Production 132 
ENR Construction Cost 159.9 
BLS Cost-of-living 123.6 


New Orders for Machinery (1950 = 100) 134 


NEMA Sales 
Insulation materials ki 107 
Electric appliances 75 


Wholesale prices 
Motors and generators ‘ 145.2 
Transformers and regulators 147.6 
Switchgear and fuses 172.8 


a 
oun 
OOo a 


° 
o 


ooo 
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GNP—annual rate—$ billion : 425.0 


© 
° 


Significant changes: Engineering News Record’s index of construction costs rose faster than usual 
in July. It now stands 5.8% above July 1958—the biggest year-to-year spread in two years. 
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hooks on, records dips, peaks... 


F tas 








This new General Electric Type CH-7 “hook on” con- 
tinuously records all transient dips and peaks up to 750 
amps or volts without breaking the circuit. It’s portable, 
inking . .. features throw-away inkwell, 0.7 second re- 
sponse time and 28 chart speeds. No power required... 
unattended, it operates 60 days indoors or outdoors from 
a hand-wound, spring-clock chart drive. And the butyl- 
molded hook-on transformer is now available in new 13.2 
and standard 8.7 kv-rated insulation. Companion port- 
able and switchboard models in the CH inking line record 
a-c and d-c volts and amps, a-c watts, vars, frequency, and 
d-c milliamps and millivolts. Or, for an inkless trace, Gen- 
eral Electric’s all-weather Type CF-7 portable recorder 
offers the same hook-on convenience. Indicating Type AK 
instruments, with trigger-operated hook, give quick, ac- 
curate readings. Range selector rotates with finger-tip 
pressure ... only one scale shows at a time. For the com- 
plete ‘“‘Shook-on” story just contact your nearby G-E Ap- 
paratus Sales Office or Distributor; or write direct to Section 
592-103, General Electric Co., Schenectady 5, N. Y. 


Other General Electric Instruments for Electric Utilities —High- 
accuracy portable, panel and switchboard indicating instruments; re- 
corders, indicator and recorder controllers; halogen leak detectors. 


INSTRUMENT DEPARTMENT 


GENERAL @@ ELECTRIC 








A take-up arrangement at the cable trailer keeps Rome’s preassembled aerial 
cable taut as it is pulled by the truck winch. 


How Rochester Gas & | E 
hazards with Rome’s | P 


o 
’ 
* 
+ 
ed 





~~ 





Long spans—such as the ones in this installation—sometimes make mid-span 
tapping necessary. The reverse-lay construction of Rome’s preassembled aerial 
cable permits easy mid-span tapping anywhere along the line. 





108 July 27, 1959 @ ELECTRICAL WORLD 





nearly 1000 feet through a heavily wooded area. 


Electric guards against power line 


Temporary pulleys accommodate the cable as it is pulled 








Tree trimming is reduced to a minimum because falling 
branches, even trees, can be supported by the cable itself. 


| preassembled aerial cable 


For an installation in Pittsford, New York, Rochester Gas & 
Electric had to run a 5-kv power distribution line from the main 
street to a new school. 

Rome’s 5-kv preassembled aerial cable was used on this instal- 
lation. One thousand feet of this cable had to pass through a 
densely wooded tract. 

Here’s what the men who handled the installation said about it: 

According to James E. Cooper, Supervisor, Line Maintenance, 
one important advantage of this cable is that falling branches— 
or even trees—can be supported by the cable itself. The staunch 
characteristics of preassembled aerial cable reduce the danger 
of outages caused by storms or high winds. 

Carl Foster, Foreman, Monroe Tree Surgeons, in charge of 
clearing the right of way, stated that tree trimming probably 
wouldn't be required for another five years in this particular 
location. This is in contrast to their normal two-year period for 
conventional open-wire systems. 

In the opinion of Bob Tanner, Foreman, R. E. Tanner Line 
Construction Company, another important advantage of pre- 
assembled aerial cable is that it can be installed much faster than 
its open-wire counterpart. 

The comments of these men describe only a few of the many 
advantages to be gained by using Rome’s preassembled aerial 


¢ al rhe ye 
Improved Regulation 


geometric spacing as compared with open-wire circuits, has a 
lower reactance. Therefore, voltage drop is approximately half 
as great as typical crossarm construction 


ROME CABLE 
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Aerial cable, because of its close 
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Ease of Tapping Mid-span tapping is practical with Rome's 
preassembled aerial cable. The reverse-lay construction eliminates 
the necessity of making taps only at the pole ends of the installa- 
tion. 
improved Appearance In residential areas, it is most im- 
portant to have an attractive aerial cable installation. The incon- 
spicuous aerial cable attachment to existing poles and the elimina- 
tion of additional crossarms or crossarm hardware make this a 
valuable aid to modern power line installation appearance 

For more information on this product, contact your nearest 
Rome Cable salesman. 


MEET 
THE Rome, New York 


‘MAN 


» WHO'S DEDICATED 
TO YOUR JOB 
YOUR ROME CABLE 
SALESMAN 


ROME CABLE Department 17 


Please send me more 
information on the above 


| want to “Meet The 
Man” who can tell me more 


Title 
Company 


Street 


| 
| 
! 
! 
| 
| 
| 
| 
Name | 
| 
| 
| 
| 
| 
| 
| 
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News About People 


Patterson Is New VP of Colorado PS 


L. R. Patterson has been elected a vice president of Public 
Service Co of Colorado. He will continue to have executive re- 
sponsibility for future planning of electric facilities and will assume 
added administrative responsibilities in the company’s electric 
operations. 

Patterson has been assistant vice president of electric opera- 
tions since 1953. He joined the company in 1923 as a draftsman 
in the electric distribution engineering department and has filled 
various engineering assignments in the electric operating depart- 
ments, including superintendent, electric system planning. 

He was made a Fellow in the American Institute of Electrical 
Engineers in 1957. 


George P. Palo has been appointed chief engineer of the Tennessee 
Valley Authority. He succeeds George K. Leonard who will retire July 31. 

Palo was first employed by Electric Bond & Share Co and then by 
West Virginia Pulp & Paper Co. He joined TVA in 1934 and served 
in the Division of Design where his last position was assistant chief design 
engineer. He was made assistant chief engineer of TVA in 1958. 

He is a graduate of Massachusetts Institute of Technology with a degree 
in civil engineering. 

Leonard joined TVA in 1933. After superintending the construction of 
many TVA dams, he became chief construction engineer in 1950. He be- 
came chief engineer in 1957. 





Kaiser Aluminum Names Rhoades President 


D. A. Rhoades has been named president and chief executive officer of 
Kaiser Aluminum & Chemical Corp. Henry J. Kaiser, Sr, formerly chair- 
man and president of Kaiser Aluminum, becomes founder-chairman. 

Rhoades is a veteran of 32 years with the various Kaiser companies. 
He was first affiliated with the Sand and Gravel Division of the Kaiser 
Paving Co in operations and sales. He then served simultaneously as 
project manager of the Columbia Construction Co, and as project manager 
of the cement and magnesium operations of Permanente Cement Co and 
Permanente Metals Corp. 

In 1946, when Permanente Metals, which later became Kaiser Alumi- 
num & Chemical Corp, entered the aluminum field, Rhoades was named 
vice president and general manager. 


(More News About People on p 112) 
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LIFETIME SERVICE 


BACKS UP OCOTILLO’S 
NEW LJUNGSTROMS*® 
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Extremely compact and highly efficient, these 
baskets of heat transfer surfaces are the heart 
of the Ljungstrom. (The photo below shows 
one being lifted into position.) Every inch of 
these baskets is the approximate equivalent of 
one foot of a standard tubular heat exchanger. 
The combined surface of the Ocotillo Air Pre- 


heaters prov ides 263,600 8q ft of heat ng sur face. 


The new Ocotillo Power Plant, near 
Tempe, Ariz., employs four Ljungstrom 
Air Preheaters for its two 835,000 Ibs/hr 
boilers. Dependability is built into these 
Ljungstroms, from their corrosion-resist- 
ance to their double-life reversible ele- 
ments (shown in the photo above). 

But one of the most important reasons 
why Ocotillo chose Ljungstrom is Life- 
time Air Preheater Service. Throughout 
the life of each unit (units dating from 
1923 are still in operation), Air Pre- 
heater engineers make regular calls to 
inspect the units and keep them in top 
operating condition. 

What’s more, Air Preheater provides 
rapid factory service, too. Here’s an 
example: a customer called on a Friday 
morning requesting immediate shipment 
of cold-end seals for an Air Preheater. 
But regular fabrication time would take 
until the weekend, when no ordinary 
transportation would be available. 

So Air Preheater went to work. Spe- 


~~ - 


cial trucking was arranged. And by a 
tremendous effort, fabrication was com- 
pleted on the same day the order was 
received .. . and the customer received 
the necessary parts only ten hours after 
his initial request. 

Fast response to emergencies and reg- 
ular inspection throughout the life of 
each Ljungstrom installation are two of 
the many advantages Air Preheater pro- 
vides its customers. Another is expert 
knowledge of boiler and preheater prob- 
lems—and how to lick them—gained 
from over 35 years’ experience. Perhaps 
these reasons explain why nine out of ten 
preheaters sold today are Ljungstroms. 


THE AIR PREHEATER 
CORPORATION 


60 East 42nd Street, New York 17,N.Y. 





GUY-GRIP 


“THE NEW TWIST” 


Write for the Preformed Booklet-of-the-month, 


TRADE MARK—“‘GUY-GRIP” 


a 


PREFORMED LINE PRODUCTS CO. 
fq DEPT. GG 3A 
= 5349 St. Clair Avenue 
aw Cleveland 3, Ohio 
PATENTED — U.S. PATENT NUMBER 2,761,273 
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HABACH 


MUMMA 


Worthington Promotes Habach, Mumma 


George F. Habach has _ been 
named to the newly created post of 
vice president-administration at 
Worthington Corp, and Rear Ad- 
miral (Ret.) Albert G. Mumma suc- 
ceeds him as vice president-engi- 
neering. 

Habach will have full responsi- 
bility for staff activities of comp- 
troller, employee and: public rela- 
tions, engineering, manufacturing, 
marketing, purchasing and taxes. 

He joined Worthington in 1929 
and served as a development engi- 


Monday Named GM 


John C. Monday has been named 
general manager of the Hubbard 
Aluminum Products Division of 
Hubbard & Co. Working out of 
Pittsburgh, Hubbard will report to 
John R. Morrill, Hubbard president 
in Chicago. 


July 27, 


neer, chief engineer of the centrifu- 
gal pump department, manager of 
engineering for the Harrison, N. J., 
division, as well as vp-engineering. 

A 1926 graduate of the Naval 
Academy, Mumma has been in 
charge of machinery design for the 
Bureau of Ships, commanding of- 
ficer and director of the Model 
Basin, commander of the Mare Is- 
land, Calif., Naval Shipyard, and 
chief of the Bureau of Ships and 
Coordinator of Shipbuilding for the 
Defense Department. 


at Hubbard 


As Hapco general manager, Mon- 
day assumes responsibility for pro- 
duction, sales, engineering, and 
other related functions of that divi- 
sion. 

Prior to joining Hubbard, he was 
manager, regulator division, Hevi- 
Duty Electrical Co. 


Sanders Appointed Texas 
Utilities Vice President 


B. B. Sanders has been appointed 
a vice president of Texas Utilities 
Co. 

After serving with utilities in Ar- 
kansas and Texas, and with Electric 
Bond & Share Co, he joined Texas 
Utilities Co as treasurer, a post he 
will continue to hold. 


(More News About People, p 114) 
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S«C’s SM Power Fuses 
redesigned for new, higher 
interrupting ratings! 


A new principle in boric acid circuit interruption 
has been incorporated into the SM Power Fuse, 
to provide substantially increased ratings to match 
today’s higher system faults. And the SM still re- 
tains the following advantages that have made it 
the number one choice of the electrical utilities: 
1. As a power transformer primary fuse, the SM 
can give you two-fold protection—to transformer 
and to system; the fuse has time-current characteris- 
tics which permit selective operation (coordina- 
tion) with source and load (secondary) relays. 


2. The SM Fuse can be re-fused at nominal cost. 


3. The SM Fuse may be applied at any voltage up 
to its rating. It is not “voltage critical.” 


STV ESM ALT tea Lec 800e (2 
Cinewit Intevurption Since 1910 


4. In blowing, the SM Fuse does not bring about 
excessive voltage surges that will interfere with 
lightning arrester application. 


5. The SM Fuse cannot be damaged by surges, 
ageing, or vibration. 


6. The SM Fuse can interrupt the complete range 
of fault currents—from the lowest current that will 
sever the fusible element to the maximum rating of 
the fuse. 


For further information, write to S&C Electric 
Company, 4421 Ravenswood Ave., Chicago 40, IIl. 
In Canada: S&C Electric Canada, Ltd., 8 Vansco 
Road, Toronto 14, Ontario. 
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| Disconnects * Cutouts * LOADBUSTER® « Interrupters + Metalclad Switchgear» Fuse Links « Power Fuses 


POWER FUSES 


Fence value depends on 


—quality materials 
—quality installation 


You get both from PAGE 


New Aluminized Fabric! 
(other quality fabrics available: 
galvanized steel, 
aluminum, 
stainless steel) 


8 basic fence designs 
6 gate styles 


Expert installation 
by specialists 


Registered Certificate 
of Quality furnished 
to property owner 


Good fences—since 1883 


Write for 
helpful booklet 


National Headquarters * Monessen, Pa. 


A product of Page Steel & Wire Division 
American Chain & Cable Company, Inc. 
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PERSONAL BRIEFS 


D. A. Merrifield, president, St. 
Joseph Light & Power Co, has been 
appointed chief executive officer, 
succeeding C. A. Semrad who will 
remain as chairman. 


J. Edward Ashworth has joined 
Commonwealth Services Inc as a 
general consultant in the Houston, 
Tex., office. He was formerly with 
the Avco Manufacturing Corp. 


Appointment of E. J. Durnin io the 
management advisory committee of 
the Saskatchewan Power Corp has 
been announced. 


| Hydro-Electric Power Commission 





| Doubleday-Hill 
| been elected president of the asso- 


| Electric Supply Co; 
| Butler, Jr., president, Butler Elec- 
| tric Co. 

Electric Supply Co has been re- 


| Alester 


of Ontario has appointed A. M. 


Pedersen manager of the commis- | 


sion’s eastern region with offices in 
Ottawa. 


Frank B. Morrison, Lincoln attor- | 


ney, has been made a director of 
the Consumers Public Power Dis- 
trict. 


Roger Courtland, a Baltimore pub- | 


lic relations consultant, has been 
named as new public relations di- 
rector for the National Rural Elec- 
tric Cooperative Association. He 
succeeds Mrs Lynn Wilson Thorp 
who resigned early this year. 


National Association of Electrical 
Distributors has made these organi- 


| 
| 
| 
| 
| 


zational changes at its 51st annual | 
_ convention held in Chicago recently. | 
George W. Provost, Jr, president, | 


Electric Co, 


has | 


ciation. Two new vice presidents | 
were elected and they are: B. H. | 


Westinghouse 
and CG. E, 


Boatner, president, 


J. A. Meier of Florida 
elected vice president. 


Public Service Co of Oklahoma 


has made these changes. Albert J. 
Meyer, Hugo area engineer, took | 
over the same position in the Mc- | 


area. 


J. T. 


came Hugo area engineer. 


PAGE FENCE ASSOCIATION | Adams, who had been McAlester 


Mack T. Jeffrey, | 
| McAlester distribution engineer, be- 


area engineer, has moved up to the | 
| position of electrical superintendent. 


T. W. Holland 


and David R. | 


July 27, 
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SPECIFY ROYAL—GET MORE FOR 
YOUR CONNECTOR DOLLAR 


When you think of quality con- 
nectors, think of Royal. 

There are distinct advantages 
in using Royal for all connector 
requirements. Royal Bronze 
Power Connectors featuring %” 
bolts for %” IPS Pipe and 
larger, and 500 MCM Cable and 
larger, have been used by Power 
Utilities for over a quarter of a 
century. 

Royal was one of the first 
Companies to provide nested 
bolt-head designs, permitting 
one wrench installation. 


PROMPT SERVICE- 
“as promised” delivery is 
the genuine 

“ROYAL TREATMENT” 


LIOVYAL 


ROYAL ELECTRIC MANUFACTURING CO., INC. 
1122 EAST 87TH STREET + CHICAGO 19, ILLINOIS 


Designers and Manufacturers of 
Power Switching Equipment and Special Electrical Devices 
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McConahy, Jr, have been elected 
assistant ireasurers. 


Public Service Co of Colorado has 
made the following 14 promotions 
in the electric operating department: 
H. F. Gidlund, deputy superintend- 
ent of electric distribution; Roy G. 
Atkinson, assistant superintendent 
of electric distribution; G. C. Dag- 
gett, superintendent of overhead 
and underground lines (Denver); 
T. M. Foulk, superintendent of elec- 
tric service and meters; E. P. 
Hodges, assistant superintendent of 
electric service and meters; J. T. 
Lang, supervisor of electric meters; 
W. V. Burbank, supervisor of elec- 
tric service, R. R. Ballard, super- 
intendent of division electric 
distribution; J. E. Martin, superin- 
tendent of substations; J. W. More- 
land, staff engineer; William A. 
Giles, safety supervisor; S. C. Glass, 
section head, H. A. Maddox assist- 
ant section head, and J. J. Brosius, 
section head. 


Mississippi Power Co has estab- 
lished a new Market Research and 
Planning Section headed by B. M. 
Davis. All development activities, 
including industrial, agricultural, 
and community development, will 
be concentrated in one Area De- 
velopment Section under the direc- 
tion of Frank G. Smith. Responsi- 
bility for industrial, commercial, and 
governmental and municipal sales 
will be combined in a new Indus- 
trial-Commercial Section, which will 
be headed by Hubert Q. Pray. E. G. 
Thomason, presently industrial sales 
engineer, will succeed Hubert Pray 
as residential sales supervisor in the 
Central Division. 


William F. Nimmo, district super- 
intendent of electric distribution in 
the Norfolk District of Virginia 
Electric & Power Co, has retired. 


Gerald R. Dreyer, formerly Fort 
Wayne, Ind., field representative for 
Carl Byoir & Associates, has re- 
signed to join Bozell & Jacobs, In- 
dianapolis, and will serve as editor 
of the Public Service Co of Indi- 
ana’s monthly magazine for the 
agency. 


Eight members of the American In- 
stitute of Electrical Engineers have 
been elevated to the grade of Fel- 
(Continued on p 116) 
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ASEA - A GREAT 
NAME IN POWER 
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For more than 75 years the name ASEA 
has been associated with important 
forward: moves in the development of 
all phases of the power engineering 
field. 


Photo shows one of the latest ASEA 
contributions to the power field... 
the largest water-turbine-driven gen- 
erators in the world, installed at one 
of Sweden’s biggest power stations at 
Stornorrfors. ASEA is supplying not 
only the generators for this station but 
practically all its electrical equip- 
ment including turbine regulators, 
transformers, switchgear, protective 
equipment, etc. As distinct from 


GENER ATION ina 
TRANSMISSION 



































earlier manned power-stations, the 
Stornorrfors plant is equipped for 
automatic starting of power units. 

We will be pleased to send you 
descriptive literature on any ASEA 
product in the power generation, trans- 
mission and distribution fields. Our 
American engineers will be pleased to 
assist you with your application prob- 
lems. Call or write to: 





ASEA ELECTRIC INC. 
500 Fifth Avenue, New York 36, N.Y. 


115 





low: Ivan L. Bateman, chief electri- 
cal engineer and assistant manager, 
Department of Water & Power of 
the City of Los Angeles, “for con- 
tributions to the development and 
operation of a major metropolitan 
utility.” Delmar D. Chase, general 
superintendent of electrical systems, 
Detroit Edison Co, “for contribu- 
tions to the planning and perform- 
ance of a large power system and 
to the design of large two-winding 
turbine generators.” John R. Cof- 
fin, senior vice president, Jackson 
& Moreland, Inc, “for his contribu- 
tions to engineering management 
and economical evaluation and de- 
sign of larger power projects.” Vin- 
cent J. Hayes, electrical engineer, 
Connecticut Light & Power Co, “for 
contributions to planning, designing, 
and construction of a state-wide 
power system.” George E. Johnson, 
consulting engineer, Central Ne- 
braska Public Power & Irrigation 
District, “for contributions to power 
systems for coordinated operations 
under public management.” Arthur 
B. Poole, president, Mitrametric Co, 
“for contributions to creative design 
and manufacture of timing mech- 
anisms by electrical means.” Robert 
L. Pulley, vice president and oper- 
ating manager, Gulf Power Co, “for 
contributions to design, operation, 
and management of electric power 
systems.” John G. Trump, professor 
of electrical engineering, High-Volt- 
age Research Laboratory, Massa- 
chusetts Institute of Technology, 
“for contributions in the field of 
high-voltage engineering, particu- 
larly supervoltage X-rays.” 


Allis-Chalmers Manufacturing Co 
has made these personnel changes: 
Bruce J. Cochran to an assistant en- 
gineer in reactor control and instru- 
mentation in the nuclear power de- 
partment; Charles E. Arrington to 
Gadsden (Ala.) Works as a trans- 
former design engineer; Ronald C, 
Bauman to an assistant engineer in 
the heat transfer department in West 
Allis, Wisc.; and Ronald A. Hedin 
and Leon D. Will to the engineer- 
ing analysis section. 


George W. Baker, deputy director, 
purchase and administrative services 
department, Port of New York Au- 
thority, has been elected president 
of the Purchasing Agents Associa- 
tion of New York for the year 
1959-60. Other officers elected 
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were: Ist vice president, Gailon C. 
Fordyce, assistant director of pur- 
chases of American Cyanamid Co, 
and 2nd Vice President Donald T. 
Keliher, director of purchases, 
United States Metals Refining Co. 


New York State Gov Nelson Rocke- 
feller has announced the recess ap- 
pointment of Ralph A. Lehr of Buf- 
falo as a commissioner of the Public 
Service Commission. 


C. A. Wikle, president of the A. S. 
Schulman Electric Co, has been 
elected president of the Pacific 
Coast Electrical Association. 


SALES ASSIGNMENTS 
COMPANY STAFFS 


General Electric Co has appointed 
Kent J. Worthen national sales man- 
ager for two-way radio. From the 
company’s communication products 
headquarters in Lynchburg, Va., he 
will direct the sales activities of 60 
district offices in U. S. 


Riley Stoker Corp has named 
Stanley L. Kales sales engineer in 
the Detroit sales office. 


Bodendieck Tool Co has appointed 
John Perry as hot stick demonstra- 


tor. He will travel with the terri- 
torial field representatives, demon- 
strating hot sticks, instructing in safe 
procedures, and consulting with 
power companies on standardized 
line equipment. 


Minneapolis-Honeywell Regulator 
Co has named Harry D. Ruch as 
product sales manager for Minne- 
apolis. 


B&H Instrument Co has appointed 
three field engineers. They are: 
Keith H. Flanagan, 1600 W. 27th 
Street, San Pedro, Calif.; John A. 
MacInnis, 182 Dahlgreen Place, 
Brooklyn, N. Y. and Robert G. 
Sauder, 351 South Evergreen Lane, 
Wichita, Kansas. 


Holan Corp has named Dale Riedel 
district manager in Kansas City, Mo. 
He will direct Holan activities in 
Iowa, Kansas, Nebraska, and Mis- 
souri. 


Fischer & Porter Co has appointed 
Donald Black district manager of 
the Houston, Tex., office. He was 
formerly a field engineer in the 
company’s Detroit office. 


C. H. Wheeler Manaufacturing Co 
has named William D. Nelson as a 
sales engineer in the New York sales 
office. 


Page Steel & Wire Division of 
American Chain & Cable Co, Inc, 
has appointed John C. Cassidy as 
Chicago district sales manager. 


REPRESENTATIVES 
Alva A. Togesen has resigned as 
vice president-marketing for the 
BullDog Electric Products Division 
to become an electrical manufac- 
turers’ representative in Detroit, 
Mich. 


Fischer & Porter has named the 
John G. Pettyjohn Co, Daylight 
Building, P. O. Box 395, Knoxville, 
Tenn., to represent it in Tennessee 
for the company’s new Millisecond 
Operations Recorder (MOR), a de- 
vice for automatic logging of power 
station operations. 


Yale & Towne Manufacturing Co 
has appointed Donald L. Frazer as 
factory representative for all of 
Latin America. 


Continental-Diamond Fibre Corp 
has appointed A. J. Miller, Jr, as 
sales representative for the Kansas 
City area with headquarters at 406 
West 34th St, Kansas City, Mo., 
and will serve customers in Kansas 
and parts of Missouri and Arkansas. 


Allis-Chalmers Manufacturing Co 
has named the Cabell Electric Co, 
422 South Farish Street, Jackson, 
Miss., as a distributor and agency 
for various A-C electrical products. 
Area served will be all of the state 
of Mississippi except that part north 
of a line between Columbus, Ox- 
ford, and Clarksdale, and East Car- 
roll, Franklin, Tensas, Catahoula, 
and Concordia, parishes in Louisi- 
ana. 


Westinghouse Electric Corp has 
appointed Prineville Machine & 
Supply Co, Prineville, Ore., as an 
industrial apparatus distributor for 
the company. 
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BLACK & VEATCH 
Consulti ng Engine ers 
Water-—Sewage— Industry 


Supervision of Construction 
Valuations and Rates 


Electricits 
Reports, Design 
Investigations, 


1500 Meadow Lake Parkway 
Kansas City 14, Missouri 


THEODORE D. BROSS 
LINE CONSTRUCTION CORP. 


Steel Tower & Wood 
Transmission Lines 
Distribution & Maintenance 


75 Enfield St Hartford, Conn 


COMMONWEALTH 
SERVICES INC. | ASSOCIATES INC. 


Management and 
Business Consultants 


300 Park Ave 
York 22, N. Y. 


Consulting and Design 


Engineers 
209 E. Washington 


New Jackson, Michigan 


ELECTRICAL TESTING 
LABORATORIES, INC. 


Electrical, Electronic 
and Chemical 
spection 


2 East 


Environmental, 
Laboratories, Testing, 
and Certification 


End Ave 


Photometric 
Research, In 


New York 21, N. ¥ 


HOOSIER ENGINEERING 
COMPANY 


Erection and Maintenance of 
Electrical Transmission and Distribution Lines 


1350 Holly Ave., Columbus 16, Ohio 





POSITION WANTED 


Superintendent Electric Meters, years experi- | 
ence in single and polyphase watt-hour meter | 


work. Testing, repairing and installing. Shop 
testing and testing in service, meter card 
record system. Have organized meter de- 
partment and would like to again. I 
now employed but desire to make a change 
with large or small Public Utilities Co., 
Municipalities or Rural Electric Cooperative. 
PW-2140, Electrical World. 


Electrical Engineer, B. S. E. E. (Power), 33, 
with 6 years experience in all phases of the 
design of high-voltage substations and switch- 
yards would like to do engineering design 
work in this field with a progressive organi- 
zation. PW-2198 Electrical World. 


SELLING OPPORTUNITY OFFERED 


Representative wanted for manufacturer of 


street lighting equipment, pole line special- 
ties. Full particulars. RW-9821, Electrical 
World. 


LARGE POWER EQUIPMENT 


Prompt Stock Shipment 
RENUBILT MOTORS - GENERATORS 
TRANSFORMERS - CIRCUIT BREAKERS 
DO YOU GET OUR STOCK LIST? 


BELYEA COMPANY, INC. 
51 Howell St. Jersey City, N. J. 
OL-3-3334 


TRANSFORMERS 

i—6000 kva G.E. 3/66000/2400/4160Y 
i—2000 kva Nia. Askarel, 3/13800/4160Y/2400 
3—1000 kva Westinghouse, |/22900/480 
3—1000 kva Westinghouse, |/13800/480 
3—1000 kva Westinghouse, |/13800/2400/4160¥ 
3—1000 kva Standard, | /44000/6900 
3—1000 kva Standard, |/69000/4160Y/2400 
3—1000 kva Standard. 1|/34400/480 

ERIE ELECTRIC CO, INC. 
26 Mechanic St. Buffalo 2, N. Y. 


Don't forget 


the box number when answering advertisements. 
It's the only way we can identify the advertiser 
to whom you are writing. 
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PROFESSIONAL 


SERVICES 


JENSEN, BOWEN & FARRELL 


Engineers 
Depreciation Studies 
Records 
Cost Trends—-Special Studies——Reports 
for Rate Cases, Security Issues, Regulatory and 
Accounting Requirements 
Michigan Theatre Building Ann Arbor, Michigan 
NOrmandy 8-7778 


Appraisals Property 


M. W. KELLOGG 
Piping System Flexibility Analyses 
Unique model tester as well as modern digital com- 
puter facilities available for low cost, accurate flex- 
ibility analyses of the most complex piping systems 


The M. W. Kellogg Company 


711 Third Ave., New York 17, N. Y. 





MULTI-AMP DIVISION 


MULTI-AMP ELECTRONIC CORPORATION 


Designers @ Engineers @ Builders 
Portable electric test equipment 


Field and laboratory instruments; load boxes. 
For low voltage testing and cali 
brating of circuit breakers, pro 
tective and overload relays, reclos 
ers, watt hour meters, fuse links 

467A Lehigh Ave Union, N. J 


SEC 
ELECTRICAL DESIGNER 


Require man experienced in designing conduit 
plans, cable systems, physical layouts, wiring dia- 
grams, lighting systems, and other electrical fea- 
tures of hydroelectric powerplant design. Board 


work. Send resume to Mr. James E. Collins, Per- 
sonnel Manager. 


HARZA ENGINEERING COMPANY 


400 W. Madison Street Chicago 6, Illinois 


14DDRESS BOX NO. REPLIES TO: Bo No. 
Classified Adt Dir of this publication. 
Send to office nearest you 
NEW YORK 36: P. O. BOX 12 
CHICAGO 11: 520 N. Michigan Ave. 


SAN FRANCISCO 4: 68 Poat 8t 





POSITIONS VACANT 

T & D Engineer—Young graduate electrical 
engineer; transmission and distribution de- 
sign, layout, construction; supervisory abil- 
ity: northern Maine; salary commensurate 
with experience and ability; send complete 
resume and photograph. P-2095, Electrical 
World. 


Rate Engineer—Nationally known consulting 
firm has position with exceptional oppor- 
tunity for graduate engineer having several 
years diversified training with operating gas 
or electric utility, with particular emphasis 
on cost of service determination and rate 
design experience. Knowledge of regulatory 
procedures desirable. Headquarters, Wash- 
ington, D. C. Send detailed resume of experi- 
ence and salary desired. P-2190 Electrical 
World. 

City Electrical Superintendent, Idaho Falls, 
Idaho. An administrative position requiring 
design, supervision, construction and main- 
tenance of a power system serving nearly 
10,000 metered customers. The present Elec- 
trical Dept. includes approximately 40 em- 
ployees. This employee shall hold a key 
position in the administrative staff during the 
dynamic growth of Idaho's 2nd largest com- 
All applications must be submitted 
in writing, and all inquiries and replies are 
confidential. State the salary expected and 
address all applications to the City Engineer, 
Idaho Falls, Idaho. 
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PIONEER SERVICE & 
ENGINEERING CO. 


Consulting and Design 

Engineers Purchasing 

Specialists in Financing 
Accounting and other Operations 


la Salle St Chicago 4 


SANBORN MAP COMPANY 
Nation Wide Mapping Services 


@ Utility Area Base Maps 


@ Symbolized System Portrayal 


Atlanta New York Chicago - San Francisco 


SARGENT & LUNDY 


Engineers 


140 South Dearborn St 


Chicago, Il 


TIPPETT & GEE 


. ) 
Consulting Engineers 
Mechanical @ Electrical @ Thermodynamic 
Structural Design @ Studies @ Supervision 


Transmission @ Distribution 
@ Process 


Power Stations @ 
Industrial Plants 


1333 North Second Street Abilene, Texas 





READERS MAY CONTACT 


the consultants whose cards appear on 
this page with the confidence justified by 
the offering of these special services 
NATIONALLY. 


1On 





ELECTRICAL 
ENGINEERING DESIGNERS 


AND 


DRAFTSMEN 


Experienced in Industrial Power Distri- 
bution, Wiring, Controls and 
Lighting Layouts for Heavy Chemical 
Plant Design. 


Power 


Please send resume to 


ALLIED CHEMICAL CORPORATION 
SOLVAY PROCESS DIVISION 
Personnel Dept., Main Office 

P. O. Box 271 
Syracuse 1, New York 


SUPERINTENDENT 


Pipe type cable river crossing 


Must have been superintendent on two or more 
pipe type river crossing installations 

Send detail resume giving age, education, previous 
experience. 


P-2181, Electr 
Adv. Div., P.O. Box 12, 


cal World 
Class N.Y 6, N.Y 





WANTED 
RELAY TEST ENGINEER 
Excellent opportunity in relay test section of 
Massachusetts Utility. Good knowledge of elec- 
tronics a necessity, E.E. degree hetpful. Salary 
Write resume of 
education, personal data, and salary 
All held in strict confidence. 


P-2188, Electrical W i 
Div., P.O. Box 12, N.Y. 36 


commensurate with experience 


experience, 
requirements 
N.Y 


Class. Adv 
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The Name was Saved 
To the Editor: 

We were pleased to see the article 
by Frank Marschner of Detroit Ed- 
ison Co about their reel handler in 
the March, 1959 special report on 
Electric Utility Methods. However, 
the unit was not manufactured by 
Brooks Mfg and Equipment Co but 
was designed and built in our Kala- 
mazoo plant. We purchased the 
Brooks company of Knoxville, 
Tenn., in 1955, closing the plant 
and keeping only the trade name 
“Load Lugger.” 

A. M. Klinger 

Sales Manager 
Ingersoll Kalamazoo Division 
Borg-Warner Corp 


Equipment, Not Buildings 
To the Editor 

An unfortunate error has crept 
into the article on electric service 
building heating published June 15. 
This was called to our attention by 
a letter and calls from readers who 
took the trouble to divide costs by 
areas and arrived at $4.00 per 
square foot for building costs. 

The original text read: “The size 
of the three buildings and the cost 
for the mechanical and electrical 


installations for each were as shown 
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in Table I.” This sentence and the 
table were then condensed into four 
lines of text and, in so doing, the 
reference to “mechanical and elec- 
trical installations” was omitted. 

A possible correction would be: 

“Building ‘A’ has 40,927 sq ft 
of space and cost $161,637 for 
mechanical and electrical equip- 
ment, while Building ‘B’ has 33,758 
sq ft and cost $151,275. Bay Serv- 
ice Building, 35,112 sq ft, required 
$143,635.” 

Frank Sanford 

Commonwealth Associates, Inc. 
209 East Washington Ave. 
Jackson, Michigan 


Superlatives Will Get You 
To the Editor: 


We recently released a news story 
in which we said, Westing- 
house will build the first gas 
turbine electric power station with 
completely automatic remote con- 
trols.” Our claim of a “first” was 
questioned by Mr. Z. Stanley Stys, 
Vice President of Brown-Boveri 
Corporation, in a letter to the editor 
that was published on page 112 of 
the May 4, 1959 issue of Electrical 
World. 

Although the original news story 
was reviewed for accuracy and 
statement of fact before being re- 
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leased, we had it re-checked in light 
of Mr. Stys’ letter. We find—much 
to our embarrassment—that the 
Westinghouse gas turbine electric 
power station apparently is not the 
first plant with completely auto- 
matic remote controls. We do not 
know where the first such plant is 
located—nor who built it—but we 
do know that the gas turbine electric 
plant Brown-Boveri installed for 
Electricidad de Caracas was in- 
stalled and operating before we re- 
leased our news story. Therefore, 
our claim of being “first” must be 
rescinded. 

This is the first time in the more 
than 15 years that I have been in 
technical public relations at Wes- 
tinghouse that I can recall an unsup- 
portable statement being made in a 
Westinghouse news story. I can as- 
sure you that in the future we will 
exercise greater vigilance than ever 
in our approval to publish pro- 
cedure to preclude this happening 
again. 

I sincerely hope this unsupporta- 
ble claim has not unduly embar- 
rassed you. 


H. C. McDaniel, Director 
Technical Information 


Westinghouse Electric Corporation 
3 Gateway Center 
Pittsburgh 30, Pennsylvania 
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NO-MELT INHIBITOR 


CLEAR MARKING 
BRIGHT COLOR CODING 


SNAP CAPS 
Yr" & % DIAMETERS 


Reliable Aluminum Service SQUEEZ Sleeves 
give you everything — including an inhibitor 
compounded with granular additives in 
a no-melt petroleum base. Joints are sealed, 
excellent contacts induced by the 
additives are protected. The inhibitor 
compound has a consistency at temperature 
from below 0° to over 600° F., there is no 
melting point. 

Write for the new Reliable SELECTABLE . . . the quick 


and easy way to select the sleeves you need for 
your conductor combinations. 


OMPANY © FRANKLIN PARK, ILL. 


A Symbol of Integrity Since 1909 


NOTHING 
MISSING 
IN THIS 


PICTURE 


pT EET ee a ee 


¥ 


| 
a 


Reliable Aluminum Service SQUEEZ Sleeves are unusually 
well marked, capped and color coded. Name, catalog 
number and die groove are clear. Inhibitor is in measured 


FAL DEO AGA 


%e" and %” sleeves use standard “X” and “Y” die grooves, 
or tested substitutes, for compressing. 


In Canada: Hayes Steel Products, Ltd., Merritton, Ont. 





Moloney literally turns things upside down to assure long life and trouble-free performance 
of its distribution transformers. As a final check, following a rugged series of automatic 
electronic tests to determine the equipment’s compliance with EEI-NEMA and Moloney 
standards, each transformer is inverted so that the oil presses against all sealing gaskets. 


Every point must be leak-proof, to keep oil in; moisture and other foreign matter out. 


This is just another example of how Moloney Electric Company designs and builds 
transformers to stay in service longer. Take advantage of Moloney’s more that sixty years 
of experience in the manufacture of only one product—transformers... 


Make it Moloney All Along The Line. 


MOLONEY ELEcCTRiIcC cOMPAN Y 


SALES OFFICES IN ALL PRINCIPAL CITIES + FACTORIES AT ST. LOUIS 20, MO., AND TORONTO, ONT., CANADA 








